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MATERIALS PROCESSING, 
HANDLING AND 
STORAGE SYSTEM 


Seven materials, each having different 
lump size, moisture content, and angle of 
repose; are handled and stored with this 
one system. After passing across the re- 
ceiving belt, materials of proper dryness 
are transferred directly onto the distribu- 
ting belt, and discharged with a belt 
tripper, into the proper compartment in the 
covered storage bin. Material received too 
wet is first passed through the direct fired 
rotary dryer, before being stored. One 
material containing chemically combined 
water is treated in a rotary batch kiln that 
discharges into a specially designed skip 
hoist. The entire system is completely 
interlocked and operated from one central 
control panei. 


@ Let the Bartlett-Snow heat processing engineers work with 
you on your next plant modernization, plant enlargement or new 
plant project. Widely experienced in drying, calcining and other 
heat processing of — chemical salts, mineral oxides, ores, carbon 
black, sludges and precipitates, fertilizers, food products, anti- 
biotics and a wide variety of other materials,— without con- 
tamination, spoilage or dust loss. Any desired capacity. Continu- 
ous or batch operation. Mild steel, stainless or alloy construction. 
Our extensive research laboratory can provide needed physical 
and chemical data,— and even produce actual samples of the 
treated product, before the full plant equipment is built. 
We can supply all the facilities for an entire system, assuring 
earlier completion of the project and fully synchro- 
nized operation according to plan. Get full details 
from the Bartlett-Snow heat processing engineers. 
You'll find it pays! 


—— Write for BULLETIN No. 118 Today. 
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do you 
screen or 
size dry 
chemicals? 


-BAR-NUN SIFTER. 


Do you need to grade a material by 
particle size . . . screen out oversize and 
undersize particles . . . remove lumps or 
foreign materials . . . or make any type 


of particle-size separation? Then you 
want these Bar-Nun Rotary Sifter ad- 
vantages: 

d e Accurate separations in large 

volume, produced limited 

i space. 


Screens totally enclosed by dust- 
tight, all-metal box. Optional 
stainless steel construction. 


Easy cleaning. Flip-action 
clamps permit quick opening of 
box, and easy removal of screens 
for cleaning. 


Smooth, low cost operation. Ex- 
clusive, all-mechanical design 
and rugged construction give 
trouble-free performance even 
in continuous service on “hard- § 
to-sift” materials. 


For single or multiple separations, as 
fine as 325 mesh—in laboratory work 
or big volume, heavy duty production— 
you'll get bonus performance from a 
Bar-Nun Rotary Sifter. Users’ repeat 
orders prove it. Write for specific details 
and recommendations without obligation. 


SEND FOR 6-PAGE BULLETIN 503. 


For details on other Gump processing equip- 
ment, refer to your copy of Chemical En- 
gineering Catalog. 


FEEDING MIXING SIFTING WEIGHING - PACKING 
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B.F. Gump Co. 
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YORKMESH. 
DEMISTERS 


It will pay you to investigate YORKMESH - 


DEMISTERS if your process vessels need a lift 
in efficiency. The versatile knitted wire-mesh 
pads are being used more and more throughout 
industry to step liquid entrainment and improve 
the performance of: 
Vacuum Towers, Distillation Equip- 
ment, Gas Absorbers, Scrubbers, 
Evaporators, Knock-Out Drums, Steam 
Drums and many others. 
Here is what happens when YORKMESH 
DEMISTERS are installed: 
1. As vapor disengages from liquid it 
carries with it fine liquid droplets. 
2. When the vapor stream passes thru 
the fine wire mesh, the liquid drop- 
lets impinge on the wire surfaces, 
coalesce in to large drops, and fall. 
3. The vapor is now dry and free from 
entrained liquid. 
Send us details on your type of process vessel 
or operation, vapor flow rate, pressure, tempe- 
rature, and density or molecular weight; ap- 
proximate amount of entrained liquid, viscosity, 
and specific gravity . . . for existing equipment 
advise dimensions, indicate vertical or horizontal 
vessel and material of construction required for 
mesh and grids. Complete details will make it 
possible for us to present our recommendations 
and quotation. 
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of distillation equipment be significantly 
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avoid product loss and provide cleon condensate. 


YORKMESH in Knock-Out 
Orums result in high separation efficiency at low 


pressure drop. 
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noted and quoted 


SCIENCE IN HISTORY 


Western civilization looks for its 
origins to the shores of the Mediter- 
ranean where, five or six centuries 
B.C., philosophers held disputations 
on the nature of the world around 
them. We scientists naturally think of 
men like Democritus, Aristotle, Ar- 
chimedes, Euclid and even Plato. But 
I personally prefer to think of Thales 
who, greatly anticipating ZETA, 
taught that water or moisture was the 
one element from which all things 
evolved, and I, as a chemical engineer, 
believe that he had something that 
the rest of the Eastern Mediterranean 
philosophers did not possess—that is, 
cost consciousness, a most important 
factor in our philosophy as chemical 
engineers. Thales not only indulged in 
speculation as to the ultimate consti- 
tution of matter but, if I remember 
rightly, he did at one time bring about 
a corner in olive oil presses, thereby 
amassing himself a considerable for- 
tune. 

Even in those far-off days there al- 
ready existed a cleavage of opinion 
between the politicians and those who 
sought the truth through reason. 
There were philosophers like Plato, 
who set up his ie near Athens 
in order to establish a kind of post- 
graduate college where research and 
discussion based on reason could be 
taught. Others, like Isocrates, set up 
a school with the avowed purpose of 
teaching young politicians and the 
socially ambitious to reach their goal 
quickly through, as he put it, rhetoric 
and persuasion. The same methods for 
arriving quickly at the top are in ex- 
istence today. 

Unfortunately, after this period of 
deep thought and philosophy came a 
succession of wars, and there followed 
eventually a period known as the 
Dark Ages, which was bedevilled by 
exaggerated religious beliefs, taking 
the form largely of persecution, not 
only of others but of oneself. Many 
a man in those days believed that 
self-mortification was essential for the 
purification of the flesh, to allow the 
soul to have free play in order to 
think clearly and earnestly of God. 

A fresh beginning, however, was 
made at the Renaissance; men now 
began to reread the works of the old 
Greek philosophers. The Renaissance 
began with art and literature, but 
spread gradually to what was then 
known as science, including the rev- 
olutionary ideas of Copernicus. Sci- 
ence was in those days much as it 
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had been in the days of the Greek 
philosophers and men were content 
with a complete intermingling of 
science, religion and philosophy—in 
other words, a mingling of the natural 
with the supernatural. The sun was 
rotated by the Almighty and the plan- 
ets by the angels. The change from 
the theory that the sun rotated round 
the earth to that of the earth rotating 
round the sun did nothing to belittle 
the belief in God, and although it 
aroused much discussion there was 
never any suggestion that the ultimate 
power did not rest outside of this 
world, but too deep an investigation 
into these matters was not encouraged 
by the Church. My theme this after- 
noon is the continuance of this inter- 
play of history in all its phases—poli- 
tics, economics, philosophy, religion 
and science. I believe that to study 
science and the history of science out- 
side of its environment is a mistake. 
Religion, philosophy, politics etc. have 
always had their effect on science 
and, on the other hand, science in 
varying degrees, as I hope to show, 
has had its influence on the politics 
and thought of the day. 

Between 1600 and 1700 men clearly 
began to think things over entirely 
afresh; they began to disentangle 
some of the natural phenomena from 
the supernatural. It is interesting 
therefore to consider alongside one 
another some of the events which took 
er during this century. Great men 
ived in that period, and for the sake 
of brevity, and therefore of clarity, 
may I use what might be called the 
“half-life” of these men to indicate 
when they lived—Galileo 1603, Kep- 
ler 1600, Newton 1684, Boyle 1659, 
and many others. During that period, 
the Royal Society was founded in 
1660 and the French Academy of 
Sciences a few years later. Activity, 
however, was not confined to science; 
there was, as no doubt you all remem- 
ber, a settlement of Puritans here in 
Virginia in 1645 by men who were 
looking for a fresh and new life. This 
was a movement to cast off the old 
shackles which, I suggest, was not 
unconnected with the general advance 
in thought of the time, whether sci- 
entific, political or religious. In other 
words, it all forms part of my thesis 
that uneasiness in one aspect of life 
is not by any means confined to that 
alone. 

Not only was this uneasiness at that 
time taking place in society generally, 


in politics and in science, but the 
Church too was showing signs of rest- 
iveness. In Central Europe Calvinism 
was taking a firm hold. The Calvin- 
ists were developing the conception 
that God was the Absolute Ruler of 
the whole Universe and therefore that 
this must be the best of all possible 
worlds, and that under God's guid- 
ance we were proceeding to better 
and better things. The world was gov- 
erned by rules, laws of nature, set 
down by God at the Creation. The 
Calvinists were anxious to know 
whether these laws predestined man 
for survival and scientific investigation 
was therefore encouraged. Calvinists 
and scientists at this time had much 
in common—a desire to go back to 
the original authorities for their facts 
—the Calvinists to the scriptures and 
not to the superstructure of words and 
idolatries which had been built upon 
them, whilst the scientists wanted to 
get back to the experiment itself and 
not to the mass of lore which had 
grown up on Greek speculative phi- 
losophy. Therefore, as I have already 
said, the study of science was in itself 
looked upon as good. Up to this time, 
however, it had merely been a ques- 
tion of scientific investigation and it 
was not until John Cotton, an emi- 
grant from Britain to America, en- 
larged this conception, that it was 
looked upon as a good thing to inves- 
tigate science for the good of man- 
kind—in other words, to encourage 
applied science. Writing in 1654, John 
Cotton went so far as to declare that 
the study of nature was a positive 
Christian duty. 

This, then, was the atmosphere 
from 1600 to 1700. The avowed in- 
tention of the Royal Society was to 
develop science for the good of man- 
kind and in this connection there were 
two very urgent outstanding problems. 
The first, in view of the very heavy 
traffic now growing up across the 
Atlantic, was the need for naviga- 
tional instruments and, in particular, 
for a good chronometer. The second 
was the need for a means of pumping 
water from coalmines, which were 
now rapidly coming into use in Brit- 
ain. Both of these objectives were 
achieved within the next few decades. 
Gradually a good chronometer was 
developed and the Newcomen engine 
gave the necessary machinery for 
pumping water without using the 
work of men and boys. 

continued on page 9 
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¢@ LOOK AT THIS TEST The test at the left indi- 
cates the superiority of Peerless Scrubosphere 
over conventional oil bath dust scrubbers. The 
SCRUBOSPHERE operates with no loss of effi- 
ciency at low flows, minimum liquid loss, and 
very low pressure drop. Other outstanding 
features include easy vessel access with re- 
movable self cleaning contactor, a sump for 
slugs of solid or liquid particles, and minimum 
cost. 


For detailed information write for Bulletin No. 120 
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Maintenance and Steam Traps 


... there’s a relationship that goes far beyond 
trap maintenance alone 


Good traps and good trapping have 
a greater effect on your mainte- 
nance costs than does trap mainte- 
nance itself. By that we mean that 
the right traps, properly selected 
and installed, and with the benefits 
of a preventive maintenance pro- 
gram, will save far more mainte- 
nance dollars than they will cost. 
Under the pressure of spiralling 
maintenance costs, this thought 
becomes mighty important. Let’s 
take a look at what it involves: 
Proper Selection of Steam Traps 


1. Be sure it’s the right type of 
trap. 

2. Be sure it’s sized right and is 
for the correct operating pressure. 

3. Be sure it’s first rate in design 
and construction. 
Proper Installation of Steam Traps 

1. Install them so they are ac- 
cessible for inspection and mainte- 
nance. 

2. Install a test valve. 

3. Use a union or unions. 

4. Use a shutoff valve or valves. 

5. Use astrainer ahead of the trap 
if dirt conditions are bad. 

6. Use a by-pass only where con- 
tinuity of service is imperative. 

7. Standardize inlet and outlet 
connections. 


Preventive Maintenance Program 


1. Test trap regularly for proper 
operation. (Trap size, operating 
pressure and importance determine 
frequency.) 

2. Inspect internal mechanism at 
least once a year. 


You Get Indirect Benefits 
As Well 


The direct benefits of the plan out- 
lined are pretty obvious — good 
traps, properly selected, require 
less maintenance... testing and 
inspection prevents troubles that 
lead to maintenance. 

However, this plan provides in- 
direct benefits which reduce main- 
tenance in other parts of the plant 
as well: 

Good traps save steam and 


reduce the load (and consequently 
maintenance) on fuel handling and 


August 1958 


Trap open. Condensate entering 
trap has caused bucket to lose buoy- 
ancy. Weight of bucket times lever- 
pulls valve Air is dis- 
charged along with condensate. 


HERE’S THE STEAM TRAP DESIGN 
THAT CAN REDUCE YOUR MAINTENANCE PROBLEMS 


STEAM 
convensate 


closed. Steam has floated in- 
verted bucket; valve is held tightly 
closed by system pressure. Air enter- 
ing trap passes through bucket vent 
and accumulates at top of trap. 


burning equipment and on ash 
handling equipment. 

Good traps protect the system 
by eliminating water hammer and 
preventing the damage it can do. 


Good traps discharge carbon 
dioxide before it can go into solu- 
tion to form corrosive carbonic acid 
—less corrosion, less maintenance. 


Good traps increase production 
to reduce the length of time equip- 


ment must operate or reduce the 


amount of equipment needed... 
either way maintenance is reduced. 


How to Go About It 
(The Sales Pitch) 


We admit we’re prejudiced, but we 
don’t think there is any better way 
to select steam traps than with the 
help of the 44 page Armstrong 
Steam Trap Book. Here in a single 
source is specific data on the selec- 
tion and sizing of traps, how to in- 
stall them for best results, and how 
to maintain them most economically. 


The Steam Trap Book will also 
give you full information on the de- 
sign and construction of Armstrong 
Inverted Bucket Steam Traps that 
offer these important maintenance- 
reducing advantages: 

1. Armstrong Traps are depend- 


able. 


2. Armstrong Traps require no 
adjustments — go from full load to 
zero load automatically. 


3. Armstrong Traps are self-scrub- 
bing—ordinary dirt conditions can’t 
hurt them. 

4. Armstrong Traps have long-life 
parts — valve and seat are heat 
treated chrome steel — lever assem- 
bly and bucket are stainless steel. 

5. Armstrong Traps have water 
sealed valves to minimize wire 
drawing and erosion. 

Ask for your copy of the Steam 
Trap Book—there is no obligation. 
Then test Armstrong Trapping. If 
you are not completely satisfied 
with the results, you can return the 
traps for a full refund of the pur- 
chase price. You can’t lose much 
that way. Call your local Armstrong 
Representative or Distributor, or 
write 


Armstrong Machine Works 
9764 Maple Street 
Three Rivers, Michigan 


ARMSTRONG 
STEAM TRAPS 
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from page 6 


It would appear that scientists now 
felt that their urgent problems were 
solved. In britain ce rtainly there was 
this lteeiing: scientists had achieved 
what was necessary and the Royal 
Society practically said that they had 
achieved the object for which they 
had been set up. In France scientists 
turned to philosophical discussions. 

It was not until the end of the 
eighteenth century that things really 
began to move again—that is, from 
1770 and thereon. Two dates may, of 
course, immediately spring to your 
minds—1775, the American Revolu- 
tion, and 1789, the French Revolu- 
tion. Again we see that men were 
anxious to get back to fundamentals 
and not to find their lives obscured 
by traditions which had grown up. In 
the field of chemistry, for example, 
men were still struggling with the 
maze of nonsense which had been 
built up around the phlogiston theory. 
Lavoisier in France decided that he 
would no longer build up theories on 
experimental information which 
ad been passed down to him, but 
he would carry out the experiments 
afresh for himself. It has, however, 
always been a matter of surprise to 
me that Priestley, who hung on to the 
phlogiston theory as long as anyone, 
should have had to flee from England 
to the United States on account of 
his revolutionary ideas in _ politics, 
whilst Lavoisier, who was unquestion- 
ably a revolutionary in science, was 
beheaded in France for his reaction- 
ary political views. 

Now things began to move much 
more quickly. By the middle of the 
nineteenth century the biologist and 
the geologist had produced some 
really revolutionary ideas. It is, of 
course, to Charles Darwin that we 
really owe the final secularisation of 
science, which was brought about in 
spite of almost two thousand years 
during which philosophic and scien- 
tific thought had always been domi- 
nated by religion. In the atmosphere 
of “laisser faire”, Darwin’s ideas on 
the origin of species and the descent 
of man thrived and cut completely 
across the accepted ideas of man’s 
origin as set out in the Book of Gene- 
sis. This brought about a schism be- 
tween science and religion for which 
both sides were equally to blame— 
the Church for its stubborn insistence 
that the scientists were wrong and 
that the Book of Genesis was right, 
whilst the scientists, for the next half 
century at any rate, seemed to be im- 
bued with the idea that they had at 
continued on page 10 
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Get in on the 


velocity. 


3. Kinetic energy 
drives them against 
target impactors 
where controlled 
particle reduction is 
effected. 


APPLICATION: 
Freeing POLYETHYLENE pellets 
from clustered mass without muti- 
lation or temperature rise. 
Entoleter Centrifugal Machines 
(Series 27 shown above) handle 
processing of entire output of Poly- 
ethylene Pellets for one of the 
country’s largest producers. 
Low cost, low power requirements 
end high capacities plus precise 
control of result make impact mills 
ideal for many chemical processing 
applications. 


2. Rotating impact- 
ors break particles 
ond impart extreme 


PACT 


The efficient way for particle size reduction 


.) 1. Material feeds to spinning 


rotor disc. Centrifugal force 
Bains materia! out to circum- 
rotor. 


f.\ 
\\ 
Be 
eee 


28 


® 
HERE'S WHY THE ENTOLETER IMPACT MILL DOES 
A BETTER GRINDING OR MIXING JOB! 


® Initial cost, operating cost and Maintenance cost 
are lowest of any production grinding method. 


© Handles many times the capacity per horsepower 
— wet or dry. 


© Controlled particle size reduction is achieved 
without screens, Cutters, attrition or close grind- 
ing tolerances. 


© Operates with low temperature rise — ideal for 
heat sensitive materials. 


Get the full story onIMPACT —cata- 
logs, data sheets, typical applications 


FREE test runs of your materials. 
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Life in these 
excited states...” 


Ever “Treed” 
by Corrosion? 


Ever left high and dry by corrosion . . . 
sweating out repairs, shut-downs, wasted 


materials? You can solve 85 to 100% 


of these problems once and for all with 


Ace chemical resistant piping, 


valves, pumps, tanks and other equipment. 


It doesn’t cost . . . it pays. 


Best non-metal- 
lic pipe any- 
where for hor 
chemicals to 
275°F. Also 
handles tough 
organics. Rigid, 
tough nitrile. 
Pipe and fittings 
to 8”. Bul. 96A. 


Heavy Ace rub- 
ber and plastic 
tank linings 
unexcelled for 
alkalies, acids, 
bleaches, salts. 
Faultless seams, 
indestructible 
bond, shock and 
age-resistant. 

All shapes. Bul. 


STORAGE” 


for corrosives 


ACE processing equipment of rub 


“Help” 


iC ACID 

i 


1001 uses. Non- 
toxic, odorless, 
tasteless, steri- 
lizable, flexible 
tubing. Excel- 
lent for chemi- 
cals, foods, and 
for lab or ma- 
chine lines. “% 
to 14”. Bul. 66. 


Special equip- 
ment often can 
be machined, 
punched or 
welded of stand- 
ard plastic or 
hard rubber 
sheet, rod or 
tubing. Write for 
details today. 


DIVISION OF AMERACE CORPORATION 
Ace Road * Butler, New Jersey 
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last found the answer to all questions, 
and they made no bones about the 
fact that they believed this to be so. 

Now history moves on more quickly 
still, until at the end of the century 
we find scientists penetrating into the 
very centre of that sacrosanct solid, 
the atom itself. 

Whilst science in the past has al- 
ways had its part to play—as, for ex- 
ample, in the case of the chronometer 
for navigation—nevertheless, it cannot 
be said to have been the major acti- 
vating force. Even the scientific revo- 
Jution of the seventeenth century, 
upon which I have already com- 
mented, cannot be said to have been 
a directing force in world develop- 
ment. Since 1914, however, and in- 
creasingly of recent years, science— 
although in many of its branches more 
consciously than ever before directed, 
even against its will, into fields of 
research and development—has never- 
theless been a much greater force, 
and in fact often the determining 
force, in world history. The history of 
the world during the past fifty years 
will not be distinguished for its wis- 
dom, and frequently scientists are 
blamed for bringing about the mate- 
rial developments which have been 
used inadvisedly. However, man is 
inquisitive and scientists cannot be 
blamed for continuing their researches 
and developing the use of their dis- 
coveries; from this source have sprung 
all our material improvements. What 
we can be blamed for is what I might 
almost term our arrogance, or at least 
our lack of humility. Galileo, when 
he saw the wonders of the heavens 
through his newly-invented telescope, 
was overcome with awe, and conse- 
quently with humility, but when we, 
through the invention of the radio 
telescope, uncover further galaxies 
and further wonders of the universe, 
we are not further humbled. Our 
pride is in ourselves, when all that we 
really have done is to reveal, describe 
and sometimes utilise, what has ex- 
isted throughout time. 

The poet Wordsworth, describing 
man’s reactions to the wonders of 
nature, said: 

“A primrose by a river's brim 

A yellow primrose was to him, 
And it was nothing more.” 
You may, if you like, change “a yel- 
low primrose” to what you please— 
“one more galaxy “twas to him”; the 
fact is that to many of us today it is 
nothing more. Surely, to the scientist, 
if not to those versed in the “humani- 
continued on page 14 
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The Best Way Yet 
in Process Control 


SPLIT BODY CONSTRUCTION ... 
SINGLE SEAT DESIGN 

No other process control valve offers 
the advantages in economy and 
adaptability as that provided by the 
Annin valve. The split body elimi- 
nates pockets and shoulders that 
create undesirable turbulence and 
accumulated solids, reduces erosion 
and allows consistent flow behavior 
with a wide range of fluids under all 
conditions. 

Superior body design permits con- 
version in any alloy from the basic 
Globe Body to Corner, Angle or 
3-way construction. 


OPERATORS 
Three basic Annin operators bring 
new and improved performance. The 
DOMOTOR operator is the most respon- 
sive, precise positioning and fastest 
pneumatic operator available... 
Electro-pneumatic or pneumatic 
CYLINDER operators, for remote shut- 
off applications, are designed to 
withstand continuous “on-off” oper- 
ations...MANUAL operators, for 
precise throttling of flow rate and 
tight closure. 


HOW ANNIN DOES iT. 


INTERCHANGEASBILITY OF 
COMPONENTS 

Applications unlimited are provided 
by interchangeability of Annin com- 
ponent features. Three types of 
operators, and five types of packing 
assemblies (plain extension, bellows 
seal, doolseal, cooling fin and stand- 
ard) are interchangeable on one yoke 
and one body. 


SEND FOR THE ANNIN CATALOG— 
AN ENCYCLOPEDIA OF 
VALVE EXPERIENCE 
AND LEADERSHIP 
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SIMPLICITY IN DESIGN 
AND MAINTENANCE 


The advantages of Annin single 
seat, split valve bodies, coupled with 
the design characteristics of Annin 
Domotor and other operators, pro- 
vide control engineers with valves 
that can be installed without com- 
promise in materials, response, 
tight closure, piping flexibility and 
dependability ... making possible a 
reduction of parts from 50% to 
75%, lower initial cost, lower spare 
parts inventory, lower maintenance. 


THE ANNIN COMPANY 
Division of The Annin Corporation 
1040 S. Vail Ave., Montebello, California 
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Pre-test your mixing operation 
in Buflovak’s 
Customer Service Laboratory 


If your processing problem involves mixing, drying, 
evaporation, extraction, impregnation, crystallization 
or other related processes you can find the answers at 
the Buflovak Laboratory. 

Equipped with an extensive line of small-scale and 
pilot-size units and staffed with experienced engineers, 
this research center has solved over 7000 processing 
problems. Whether you test a few beakers of material 
or make a full scale production run, you get positive 

_ results. Write for Bulletin 381. 
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Buflovak Nauta Mixer 
blends faster... 

takes less power... 
improves production 


A new motion in mixing sets a new standard 
for blending dry materials of all kinds. Pre- 
cessional motion, exclusive in Buflovak’s Nauta 
Mixer, gives gentle positive action for uniform 
dispersion without dusting. A revolving screw 
flight travels around the interior of a stationary 
cone body . . . lifts the material to the top as it 
swings around the inside surface. 

The results: intimate mixing even when 
handling materials of different fineness, dif- 
ferent specific gravities. And Buflovak’s unique 
design assures uniform mixing when using 
additives, wetting materials or dissolving solids 
in liquid media. 

Available in models ranging in capacity 
from 10 to 125 cubic feet, Nauta Mixers do a 
more thorough job on a shorter mixing cycle 
to boost production and cut costs. 

Send for Catalog 382 today. Additional facts 
are also available in the Chemical Engineering 
Catalog, pages 429-452. 


BLAW-KNOX COMPANY 


Buflovak Equipment Division 
1567 Fillmore Avenue, Buffalo 11, New York 
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ABBOTT LABORATORIES finds 
BAKER PERKINS HS Universal 
Filtering Centrifugal cuts costs and 


maintains high product quality of SUCARYL 


Since installing a Baker Perkins Centrifugal, Abbott 
Laboratories of North Chicago, Ill., has been able to 
triple its separation rate in the production of Sucaryl, its 
popular non-caloric sweetener. The B-P Type HS-20W 
Centrifugal now gets the same production in 8 hours 
that required 24 hours in the two center-slung centrifugals 
that it replaced. Since the centrifuge is totally enclosed, a 
high product quolity hos been realized. Operating on 
a 3 minute cycle, it produces a uniform moisture content 
crystal (18-20 per cent moisture) from a slurry containing 
60 per cent solids. This uniform moisture is considered 


BAKER PERKINS INC. 
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very important in the subsequent drying operation. 
As in the case of Abbott Laboratories, Baker Perkins 
centrifugals mean unsurpassed efficiency and economy 
. . . B-P centrifugals are built in a wide range of sizes 
and types, so whatever your needs may be, there's a 
B-P unit to do the job. Why not have a B-P Sales Engineer 
recommend the proper size and type centrifugal for 
your application. 


See our insert in Chemical 
Engineering Catalog for 
additional information. 


CHEMICAL MACHINERY DIVISION 
SAGINAW, MICHIGAN 359 
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Thayer Scales save valuable material 
while giving your customers full vaiue 


There is no need to overfill any pack- 
ages to insure full weight of all. Thayer 
Scales will accurately weigh valuable 
materials as fast as an operator can 
hang bags. Thayer Scales are now in use 
at the multi-million dollar high-density 
polyethylene plant of W. R. Grace & 
Co. at Baton Rouge. This installation 
followed an original installation of 
Thayer Scales at Grace’s modern nitro- 
gen plant at Memphis. 


With Thayer Scales continued toler- 
ances of +2 ozs. are obtained. A 
patented bulk-vibratory system of 
feeders, air cylinder actuated hopper 
doors and fully automatic controls per- 
mit even the most difficult-to-handle* 
materials to be weighed with continued 
accuracy. 


Shaye 
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THE THAYER PLATE LEVERAGE SYSTEM 
IS GUARANTEED accurate for the life of 
the scale. This simple, patented system 
eliminates vulnerable knife-edge pivots 
by utilizing unchanging flexure plates. 
It is not effected by dirt, vibration or 
shocks. Its reliability is largely respon- 
sible for the highly successful operation 
of Thayer Filling, Batching and Check- 
weighing Scales. 


*Thayer Scales will also handle flood- 
ing or sticky materials with equal ac- 
curacy. 


*THE THAYER SYSTEM OF PROCESS CONTROL BY WEIGHT 


AUTOWEIGHTION 


THAYER SCALE CORP., 13 Thayer Park, Pembroke, Mass. 
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ties”, the wonders of the universe 
must mean something more. Even the 
wonders of the humble primrose must, 
if we stop to think, fill us scientists 
with amazement; there is much that 
we can describe about it, but the 
marvel of its rebirth in spring is be- 
yond us. And it would appear to me 
that if we approach these wonders 
with more humility, much may be 
done to save the world from plun zing 
into the abyss of materialism to whick 
it is fast approaching. 

Why am I saying ail this to you? 

Firstly, because | believe this to be 
an individual duty. This is no ques- 
tion for the formation of clubs or 
societies; this is something to which 
each of us individually can and ought 
to turn our attention. We must help 
the world back to a realisation of the 
fact, which was abandoned in the 
middle of the last century, that sci- 
ence, which is one of the most im- 
portant factors in the unraveliing of 
the wonders of nature, has not yet 
begun to understand the problems of 
life and death or the workings of the 
mind of man. Nor has it begun to 
understand the mysteries of the Al- 
mighty or of the all pervading Power 
—call it what you will—but of whose 
nature we have no idea, belonging, 
as it does, to an entirely different level 
of understanding. Secondly, because it 
is your Fiftieth Anniversary—a time 
for looking back and yet a time for 
consideration of what you will do 
with the next fifty years. Thirdly, be- 
cause I am in the United States of 
America — a country which enjoys 
more than any other country material 
and natural wealth, a country whose 
people have done more than any 
other to utilise the natural wealth 
which has been placed at its disposal, 
a country which has successfully 
welded together into one nation many 
= of different creeds and up- 
ringing. She is a country which 
could therefore, if she chose, convey 
not only material but moral values 
and benefits to those countries which 
we describe as under-developed— 
under-developed perhaps only in the 
material sense. And lastly, because we 
are chemical engineers. We, of all 
applied scientists, have had the dual 
advantage of a thorough upbringing 
in the knowledge and methods of the 
basic sciences, coupled at the same 
time, through our work, with close, 
constant contact with our fellow be- 
ings. 

Presented at A.LLCh.E. Golden Jubilee 
Meeting, Philadelphia. 
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Stockpiling 


Continuing company policy 
established years ago 


Stockpiling is a measure of service. 


The government is stockpiling strategic materials for its long range defense program. Thus, it serves the 
citizenry. The producer of a raw material who as a company policy stockpiles also serves... serves its 


customers who in turn serve others by being able to count on a supply of the raw material in quantity. 


The policy of Texas Gulf Sulphur Company has always been to stockpile . . . always producing extra for 
the future. In spite of the growing demands for the important basic material it produces—Sulphur . . . 
the company’s policy has been to keep on hard stocks equal to about a year’s normal demand. With such a 
supply, it can make shipments, routine or emergency, of any tonnage, at any time, by any method. 


Texas Gulf Sulphur Co. 


75 East 45th Street, New York 17, N. Y. 
811 Rusk Avenue, Houston 2, Texas 


Newgulf, Texas Spindietop, Texas 
Sulphur Producing Units siutt, Texas Worland, Wyoming 


CHEMICAL ENGINEERING PROGRESS, (Vol. 54, No. 8) August 1958 15 


all 


WHAT YUBA MEANS BY 
ENGINEERED HEAT EXCHANGERS 


every stage of manufacture... and the production 
control engineer who schedules your order so it 
will arrive the day you need it. 


The reputation of a manufacturer of heat ex- 
changers is based on the sales engineer who ser- 
vices your account .. . the design engineer who 
designs the equipment and selects the materials 


... the welding engineer who specifies the weld- 
ing procedures ... the quality control engineer | Yuba’s plants in both the East and the West. 


who sees that incoming materials meet specifica- | Yuba offers creative engineering and precision 
tions .. . that top-quality work is performed at manufacturing—send us your inquiry. 


These competent people are to be found at 


YUBA CONSOLIDATED INDUSTRIES, INC. 


351 CALIFORNIA STREET, SAN FRANCISCO 4, CALIFORNIA eee mcisco 
Divisions Manufacturing Heat Exchangers " 351 California Street 
ADSCO DIVISION, BUFFALO, WN. Y. “ San Francisco, Calif. 
CALIFORNIA STEEL PRODUCTS DIVISION, RICHMOND, CALIF. rota 
YUBA HEAT TRANSFER DIVISION, HONESDALE, PA. New York Sales Office: 
YUBA MANUFACTURING DIVISION, BENICIA, CALIF. 530 Fifth Avenue. 
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MIKRO-PULSAIRE' 
COLLECTOR 


Successful processing operations demand around-the- 
clock dust collection and full-time automatic cleaning 
. -. with no interruptions for maintenance. Jet-action 
MIKRO-PULSAIRE answers these requirements . . . 
does a better job at less cost. There are no internal 
moving parts to cause tie-ups . . . extra-long filter 
media life is assured . . . and MIKRO-PULSAIRE 
shows a performance-proven filtering efficiency of 
99.9% plus! Bulletin 52A gives full facts and figures. 
It’s yours for the asking. 


For additional product information and location of 
the MIKRO-MAN nearest you, see Chemical En- 
gineering Catalog for 1958, pgs. 1467 to 1474. 


_SELF-CLEANING! 


ASK THE MIKRO-MAN TO CALL! 


We'll arrange a working demonstration of the 
MIKRO-PULSAIRE Model Unit right in your 
own plant or office . . . working on your own 
materials. Write for details. 


A COMPLETE LINE OF UNITS FOR 
ALL COLLECTION JOBS, FEATURING: 
© Continuous, automatic cleaning 

* Ease and simplicity of maintenance 
* No internal moving parts 


* No shaking or frictional action 
on filter 


Efficiency $9.9%+ 
SENUINE MIKRO-D 


PULVERIZING MACHINERY DIVISION — REPLACEMENT Parts 


Mn Yo- METALS DISINTEGRATING COMPANY, INC. 
32 Chatham Rd., Summit, New Jersey 
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EWER-TITE 
QUICK COUPLINGS | 
_ for safe transfer 
__ of your products 
Here’s proof EVER-TITE excels in 
speed... Safety... economy 


Recess retains gasket 
in coupler and assures 
proper placement 


Get a QUICK COUPLE every time 


You can speed work—prevent leakage—save wear on 
equipment by using an EVER-TITE in every operation 
that calls for couplings. Ever-Tite always gives you 
tight, quick connections because Ever-Tite has posi- 
tive gasket compression that is dependable under ail 
conditions. Get Ever-Tites—get a quick, safe, tight 
couple every time. Ever-Tites are available in: 
STAINLESS STEEL 
Aluminum Malleable Iron Brass 
Other materials on request 
Send for full details now 


PROTECTORS 


Dust Plugs to adapters or couplers 


EVER-TITE COUPLING CO. INC., 254 WEST 54TH STREET, NEW YORK 19, N. Y. 
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NEWS PLUS INTERPRETATION 


Mid-East Crisis and Developments in Petroleum Substitutes 


Now, with the oil-rich but stability-poor Middle 


East in armed turmoil 


once again, political leaders, engineers, and scientists are faced with the 
vital problem of what to do if Mid-East crude oil is shut-off from the 
West. One of the answers engineers in this country have been working 


on for some years is—petroleum substitutes. The big four: oil 


Gilsonite, tar sands, and gasoline from 
coal (SASOL). 


It is oil shale which has been most 
in the news recently. This month, 
two companies w ith two processes see 
the definite possibility of making shale 
oil competitive with domestic crudes 

but there are a lot of practical and 
economic problems. 

Both Union Oil of California and 
Denver Research Institute consider 
that shale oil can be produced at 
prices comparable to those now post- 
ed for domestic crudes. But while 
DRI claims it could produce it 
competitively now (at least as far as 
retorting is concerned ), Union Oil dis- 
agrees, has temporarily shut down its 
$3 million pilot plant at Rifle, Colo. 
will now concentrate on economic 
studies. 

Satisfied with the progress of its 
pilot plant work in the “Aspeco” proc- 
ess, DRI, which is doing the work 
under contract from Oil Shale Corp., 
is ready and anxious to go ahead with 
a much larger unit. Director of this 
project for DRI, C. H. Prien, says, 
“The data obtained so far is neces- 
sarily of a preliminary nature, and 
must be confirmed by further re- 
search and scale-up. It is possible to 
state, however, that this process of 
retorting, to date, is technically and 
economically most attractive, and that 
there is every indication that it can 
produce shale oil at a price com- 
petitive with domestic petroleum. 

S. H. Johnson, Jr., director of DRI, 
was equally optimistic. “A USS. oil 
shale industry is economically feasible 
at the pre sent time. A shale oil indus- 
try as large as one million barrels a 
day in the period from 1970 on would 
be quite reasonable.” 

Despite the fact that it has tem- 


CHEMICAL ENGINEERING PROGRESS, 


shale 


porarily shut down its 1000 ton a day 
pilot plant, Union Oil emphasizes 
that it is optimistic, the shut down 
was occasioned by the decision that 
enough production research has been 
done for now, a larger plant must be 
the next step once further economic 
studies have C. Rubel, 
president of Union Oil, is as optimis- 
tic as DRI, “America need no longer 
be dependent on foreign sources for 
essential crude oil in time of national 
emergency. Union Oil is in a position 
to produce shale oil and its products 
fer Armed Forces and civilian use 
under a ‘crash program’ if foreign oil 
is shut off by such incidents as the 
new political disturbance in the Mid- 
dle East. All the time needed would 
be for steel fabrication and assembly 
of plants and pipelines.” 
Rubel also said, “The 
crude oil, due to 
is depressed 


been made. A. 


However, 
present price of 
world-wide oversupply, 
to a point where not only is it impos- 
sible to determine just what a com- 
petitive price might be, but the pro- 
duction of a large amount of oil from 


anv other new locality would 


present oversup- 


this or 
only augment the 
ply.” 

Therefore, according to Rubel, 
Union Oil is shutting down its pilot 
plant to concentrate for the time 
being on cost and design studies, will 
a more favorable economic 
to permit larger scale opera- 


wait tor 
climate 
tion. 


The Processes 


DRI has released more details of 
the Aspeco process » CEP, Mav, 
1957). has also release ‘4 its calcula- 
tions which indicate that 
gal. ton shale, the total cost of crude 
shale oil from a plant of about 20,000 
ton a day capacity, including pipe- 
line transportation to California, 
would be $1.67 bbl. This estimate is 
based on 20-year plant depreciation. 

Union Oil has not released further 
technical details of their process; how- 
ever they have spent some $9 million 
in three years on research on mining, 
retorting, and refining, and say they 
have successfully operated the 1,000 
ton/day pilot plant. 

Heart of the Aspeco process are the 
heated “thermospheres’ which allow 
solid-to-solid heat transfer. The Union 
Oil and Bureau of Mines 

continued on page 21 
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$10 Million Caprolactam Plant for Ashland, Kentucky 


Jointly owned by Industrial Rayon and Spencer Chemical, the 
new Ohio River Chemical Co. will build and operate a 20 


million-pound caprolactam plant near Ashland, Ky. 
under license from 


will be constructed 


The plant 


Dutch States Mines 


whose process will be used. Completion is slated for early 1960. 


Gov't R&D Tab Almost $3 Million for 1958 


During the fiscal year ending June 30, 1958, the Federal Gov- 
ernment spent an e »stimated $3,782,000 for research and deve lop- 
ment. Out of each research and development dollar, 67 cents 
went to the physical sciences, 29 cents to the life sciences, and 4 


cents to the social sciences. 


Development overshadowed re- 


search, $1,761 million to $1,021 million. 
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USSR Seen Advanced in Polymer Technology 


The USSR can produce—at least in pilot plant quantities—any polymer 
known in the West. So declared Herman F. Mark, director of the Polymer 
Research Institute, Brooklyn Polytechnic Institute, speaking recently at a 
press conference sponsored by Foster Grant Co. to announce inauguration 
of their new Manchester, N. H., Nylon 6 plant. The plant, which uses 


a newly-developed continuous process, 
makes Foster Grant the fourth quan- 
tity producer of Nylon in the U.S. 
and the third producer of Nylon 6. 

Principal obstacle to increased So- 
viet industrial production under their 
proposed seven-year expansion pro- 
gram, which includes major expendi- 
tures for polymer chemicals with the 
goal of taking the lead over the U.S. 
by 1965, is lack of technically-trained 
manpower, said Mark. As a result, ob- 
taining the services of highly-skilled 
engineers is doubtless, along with 
acquiring Western know-how, one of 
the main objectives behind the Rus- 
sian’s announced intention of spend- 
ing large sums abroad for chemical 
plant facilities. The matter of protec- 
tion for the inventor may, however, 
prove to be a real obstacle here, since 
to date the USSR has not suscribed to 
the Geneva Convention on either 
copyrights or patents. In certain cases, 
settlements have been made with au- 
thors or inventors: however, as far as 
is known, no regular license agree- 
ments have been entered into. 

Among consumer items produced 
in the USSR, Professor Mark noticed 
a large number of well-fabricated 
polystyrene and polyethylene prod- 
ucts. In general, he is aatal that 
the quality of Soviet research and 
development, and of its production 
techniques, is good. In response to a 
question as to how Russian producers 
determine what materials to use for 
specific applications, a ministry head 
replied that trial lots are placed for 
sale in department stores—a system 
not unlike our own, commented 
Mark. 

Newer materials seen by Mark in 
Russia included an_isoprene-based 
synthetic “natural” rubber which is 
being produced now in amounts be- 
lieved as great as 3 to 4 million lb./yr. 
However, the two processes employed 
do not differ widely from those em- 
ployed in the U.S. and the Russians 
do not claim to have made improve- 
ments which would render the proc- 
esses completely economic. 


Nylon-7 is being produced in 
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experimental quantities. It is under 
study for use in synthetic fibers, etc. 
For high-temperature insulation, a 
fluorine polymer known as “Storlone” 
is in commercial production. Samples 
of polypropylene fabrication were 
shown to Mark, as well as polycarbon- 
ate drinking “glasses” of good qual- 
ity. These last were seen in East Ger- 
many and it is possible, Mark thinks, 
that the process used may be based 
on early work by I. G. Farben. 
Ethylene-based nylon 

Other views of the Russian plastics 
picture were also in the news this 


month. Russian Nylon based on ethy- 
lene may seen become an important 


factor in world markets, said S. E. 
Bresler of the Institute of Macromole- 
cular Compounds, Leningrad, speak- 
ing at the Gordon Research Confer- 
ence on Polymers in New Hampshire. 
In addition, said Bresler, Soviet scien- 
tists have developed a novel method 
for manufacture of isoprene; this may 
lead to large-scale production of many 
types of synthetic rubber. 

Chief Russian effort in plastics is 
being made in the field of polyethy- 
lene, said Thomas Kinsella, president 
of Allied Chemical’s Plastics and Coal 
Chemicals Division, who recently re- 
turned from a tour of inspection of the 
Soviet chemical industry. The absence 
of any large-scale plants and the large 
number of pilot plants working on 
polyethylene indicated to Kinsella that 
the Soviets still have a good way to 
go on this plastic. He feels that they 
are most anxious to purchase proc- 
esses and know-how in the West. 


From Here and There 


A new broad-spectrum antibiotic, Kanamycin, is the result of 
collaboration between its discoverer, Hamao Umezawa of the 
University of Tokyo, Japan, and Bristol Laboratories of Syracuse, 
N. Y., where much of the development work was done. The 
new drug is said to succeed where other antibiotics have failed; 
in particular, it is effective against the resistant staphylococci 
which have been the source of epidemic problems in many 
hospitals. . . . Pacific Gas and Electric is proceeding with plans 
to produce power from natural steam geysers in Sonoma and 
Lake Counties, Calif. A 12,500-kilowatt generating plant is pro- 
jected on the banks of Big Sulphur Creek. . . . Another man- 
made rubber is announced by Firestone. Called “Diene,” it is 
based on butadiene, is expected to find wide use as a rubber 
extender. . . . A 16-man Space Science Board has been set up 
by the National Academy of Sciences—National Research Coun- 
cil “to survey in concert the scientific problems, opportunities, 
and implications of man’s advance into space.” . . . iietatstidtien 
plans are now under way to appoint nine prominent engineers 
and scientists as scientific attaches in United States embassies 
in key foreign locations. . . . “We do not believe that any case 
has been made for Federal legislation regulating the labeling of 
industrial chemicals at this time,” said spokesmen for the Manu- 
facturing Chemists Association, testifying before the Committee 
on Toxicology of the American Medical Association. “From the 
enforcement standpoint, we do not believe it feasible to have 
one Federal agency regulating household and industrial prod- 
ucts.” . . . The synthetic ammonia industry will have to increase 
capacity by about 80% to meet farm and industrial demands by 
1975, estimates R. P. Westerhoff, v.p. of Ford, Bacon & Davis. 
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Outline Western Hemisphere Science Program 


“The OAS Advisory Committee on Science Development is one facet stressed the need for more instruction 


of a developing closer relationship with Latin America. 
the Committee faces will not be solved overnight but require long-term 
mutual cooperation. In common with many Latin American difficulties, 
their solution requires both unde ‘standing and action, not by the 


United States alone, but by all the 
countries of the Hemisphere.” So said 
Vice-President Richard Nixon, com- 
menting to CEP’s Washington editor 
on the recent meeting of the Organi- 
zation of American States Advisory 
Committee on Science. 

Under the dual sponsorship of the 
Pan American Union and the U. S. 
National Academy of Sciences, engi- 
neers and scientists of almost all of 
the countries of the Western Hemi- 
sphere met in Washington to thrash 
out the problems of improving science 
education in Latin America. 

Creation of the OAS Advisory 
Committee stemmed from the grow- 
ing need for inter-American collabo- 
ration on nuclear problems. The dis- 
cussions, therefore, turned on higher 
scientific education and advanced 
research, and emphasized the relation- 
ship of the basic sciences to nuclear 
specialization. 

However, to an even greater de- 
gree than in the U. S., the need in 


Shale Oil 


from page 19 
entail direct firing of the retort, the 
hot combustion gases contacting the 
shale directly. Main innovation at 
Union Oil is an upward flow of feed- 
stock by use of a hydraulic lift, and 
no cooling water is needed—a prime 
advantage in the water-poor oil shale 
region, 

Largest U.S. deposits of shale are 
in Colorado, Utah and Wyoming. The 
U.S. Geological Survey estimates that 
in Colorado alone there are 1.5 trillion 
barrels of shale oil. This is fifteen 
times the amount of oil produced to 
date in the entire world. 

Petroleum products from shale oil 
are comparable to those derived from 
certain crudes, i.e. motor gasoline. 
diesel oil, jet fuel, heating oil, and 
heavy industrial fuel oil. But shale oil 
is high in sulfur and nitrogen, takes 
a refinery capable of handling high 
sulfur crudes, requires therefore cer- 
tain added expense in the refining. 
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The problems in foreign languages. Subsidization 
of technological publications in Latin 
America came under serious consid- 
eration, as did the question of inter- 
American symposia and seminars and 
exchange professorships. 


— is to bolster the sec- Now in the works. under the aus- 
om rs - ucational system to produce pices of the Governing Council of 
a sufficient volume of basically-trained ‘sQ5 js an Inter-American Atomic 


and women so that the colleges Energy Commission which will prob- 


ind universities can turn out an ade ably have its first meeting early in 
supply of science graduates. 1959. Other positive steps can be ex- 
modern textbooks and labora- pec ted to follow rapidly, now that the 

tory equipment are also crying needs. ball has been set in motion. 


with this, the Committee J. L. Gillman, Jr 


Washington Notes 


The chemical industry is looking up, according to Washington 
indications. The De partment of Commerce now pinpoints the 
turning point of the recession for the chemical industry at mid- 
April of 1958. The Mid-Eastern situation is tending to stimulate 
both commercial and government buying. However, there seems 
to be no scare buying as yet. A considerably increased military 
budget may be close, say Washington sources. Over a year ago 
the National Planning Association advocated greatly e xpanded 
military spending. Now, according to a just-released statement 
by the Research and Policy Committee of the Committee for 
Economic Development, $60 billion could be afforded by the 
government for defense expenditures. Since this is roughly a 
530 percent increase over present military costs, every industry 

1 America would feel the effect in two ways—increased business 
and increased taxes. . . . Feasibility of building a nuclear reactor- 
saline water conversion n plant will be studied by Fluor Corpora- 
tion under a $100,000 contract. The Office of Saline Water, 
Department of the Interior, is putting up $60,000 to finance the 
study, and the State of California $40,000. It is indicated that 
a low temperature reactor will be investigated as a heat source 
to be used in combination with the Badger multiple evaporator 
system now under test by the Office of Saline Water. In addi- 
tion, the Department of the Interior is throwing its full support 
behind the Anderson Bill (S.J.Res.) which would authorize 
appropriation of $10 million for erection, operation, and mainte- 
nance of at least five pilot plants for conversion of saline and 
brackish water. . . . Congress has passed and sent to the White 
House a $386 million authorization for construction or acquisi- 
tion of new atomic energy facilities. This is double the amount 
asked by the President. . . . Consulting engineers are watching 
closely the fate of the Jenkins-Keogh Bill (H.R.10) which pro- 
vides for withholding, tax free, 10 percent of normally taxable 
income or $2,500 per year, whichever is least, by self-employed 
persons. The bill has passed the House, gone to the Senate; pro- 
ponents feel chances are good in the next Congress if action by 
the Senate is deferred this session. —J. L. Gillman, Jr. 
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The United Nations announces the publication in English of the complete 
PROCEEDINGS OF THE SECOND UNITED NATIONS INTERNATIONAL CON- 
FERENCE ON THE PEACEFUL USES OF ATOMIC ENERGY (Geneva, September 
Ist to 13th, 1958). 


More than 2,200 papers (double the number presented at the 1955 Conference ) 
covering all aspects of the Peaceful Uses of Atomic Energy will be presented at the 
Conference in which approximately 70 countries will participate and discuss their 


latest achievements, both experimental and practical. 
The main subjects of the Conference are listed below: 


Basic physics Raw materials 
Basic chemistry Production of nuclear materials 
Biology and medicine Research and power reactors 


Use of nuclear energy for purposes other Reactor technology 
than generation of electricity 
Production and uses of isotopes 


Thermonuclear developments s 
Training in nuclear sciences 


Possibility of controlled fusion 


Tue ENGiisu Eprrion is expected to consist of 34 volumes (approximately 500 pages 
each ), which will become available beginning December, 1958; publication is expected 
to be completed by June, 1959. 


A Speciat Pre-PusLication Price of $435 (or equivalent in other currencies) for 
the complete set is now available, and orders will be accepted on this basis until Novem- 
ber 30, 1958. The regular price for the full set will approximate $510. 

Abridged editions in French and Spanish are planned for simultaneous publica- 
tion. They will consist mainly of the papers presented orally at the Conference 
(approximately 500), the papers submitted in the language of the edition, and a 
selection of other papers. These editions are expected to be in 15 volumes, and 
a pre-publication price is available (up to November 30, 1958) of $190 or equivalent 
in other currencies. 


For further details consult your local bookstore or 
UNITED NATIONS, NEW YORK 
Brochures giving further details available on request 
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The INSIDE STORY: of “Ne 


Auto-Pneumatic | 


PULSAFEEDER 
CONTROLLED-VOLUME PUMPING 


In many industrial processes, liquids must be metered in relation 
to some changing process condition. It can be a change in flow or 
pH, temperature or pressure. Instruments can sense such a change 
and transmit an air signal descriptive of that change. The auto- 
pneumatic contro! mounted on the Pulsafeeder pump receives and 
interprets this signal and automatically adjusts pump to meet the 
prowess variable. This is accomplished by a positioning device on 
the auto-preumaric control that loads or unloads the air cylinder, 
accurately moving the air piston to position the connecting rod (1) 
in felation to the axis (2). This determines the stroke length of 
the pump-—-a longer stroke increases pump output; @ shorter stroke 
reduces output. Instrument air pressure over a range of 3-15 psig. 
controls Pulsafeeder output from 0-100% of capacity. Ratio ad- 
justment is available in all models. 


WRITE FOR BULLETIN 440 with typical applice- 
tions, flow charts, description and specifications of 
both MANUALLY CONTROLLED and AUTO-PNEU- 
MATIC mcodels of various capacities and comstruc- 
tions. Inquiry Data Sheet included from « bich 
we can make specific engineering recommenda- 
tion for your processing requirement. W rite 
Lapp Insulator Co., Inc., Process Equipment Drv., 
3703 Poplar St., Le Roy, N.Y. 
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letters to the editor 


For several years it has seemed 
desirable to obtain for publication in 
CEP a report on the European Fed- 
eration of Chemical Engineering and 
ACHEMA meetings and exhibitions 
prepared by an American chemical 
engineer experienced in the European 
professional society and the European 
industrial structure. We are grateful 
to Ralph Landau, who prepared the 
following, for his efforts in this con- 
nection.—Ep1Tor. 


Second Congress of the European 
Federation of Chemical Engineer- 
ing (Brussels and Frankfurt-am- 
Main) 


Brussels Meeting 


This meeting was held in Brussels 
on May 28th and 29th at the Grand 
Auditorium of the Brussels World Ex- 
hibition. The Congress had as its 
object the promotion of the develop- 
ment of chemical technology, chem- 
ical engineering, and process tech- 
nology, by means of European and 
international collaboration of technical 
and scientific societies. It is interest- 
ing to note that societies outside 
Europe were represented as corres- 
pondents, particularly the Indian In- 
stitute of Chemical Engineers of Cal- 
cutta and the Society of Chemical 
Engineers of Tokyo. The European 
countries represented included Aus- 
tria, Belgium, Finland, France, 
Greece, Luxembourg, The Nether- 
lands, Portugal, Sweden, Switzerland, 
United Kingdom, West Germany, and 
Yugoslavia. The British Institution of 
Chemical Engineers has joined only 
recently. From America, the A.I.Ch.E. 
is not yet associated. The chairman 
of the European Congress Honorary 
Committee was Professor Karl Win- 
nacker, principal officer of Farbwerke 
Hoechst, Frankfurt-am-Main. Profes- 
sor Winnacker officiated at the meet- 
ing in Brussels in this capacity while 
the actual conduct of the technical 
sessions was under the supervision of 
Prof. Dr. Robert Canwenberghe who 
opened the program. The technical 
session in Brussels consisted entirely 
of three plenary lectures. Translations 
of these papers in English, French, 
and German were available prior to 
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An American Chemical Engineer’s View 
Of The European Congress Of Chemical Engineering 1958 Meetings 


the delivery of the papers. The audi- 
torium was well equipped for sound 
and for the projection of illustrative 
material. The content of the papers 
was generally high and dealt with 
philosophical as well as technical sub- 
jects. A principal feature of the Brus- 
sels meeting was a day devoted to 
guided tours of the World’s Fair. 
There were also social functions and 
ladies’ programs. 

At the Brussels session there were 
more than 700 registrants from 30 
foreign countries including approxi- 
mately thirty from the United States 
and perhaps a half-dozen from the 
U.S. S. R. Included among the Ameri- 
can visitors were Donald Othmer, a 
Director of the A.I.Ch.E. and Pro- 
fessor at Brooklyn Poly; T. P. Forbath 
and James Bourland, genl. mgr. of 
Engr. & Construc., and asst. genl. 
mgr. of Research, respectively, for 
American Cyanamid. it was definitely 
not an American meeting! 


A trip through the World’s Fair, 
with a particular view toward study- 
ing the chemical exhibits, was under- 
taken. As the main theme of the 
Brussels Exhibition is humanism, it 
would not be expected that great at- 
tention is given to science. However, 
it was interesting to note the varying 
treatments given by the individual 
countries to their chemical industry. 
In my oninion, the best overall chem- 
ical industry exhibit was found in the 
French Pavilion. A number of import- 
ant French chemical companies had 
exhibits of their plants. process flow 
diagrams, product samples, and other 
aspects of their work. The West Ger- 
man exposition was more restricted. 
Its principal feature was a model of 
the Hoechst coker, together with a 
descrintion; this is a large moving bed 
cracking furnace involving deposition 
of carbon on pebbles now in opera- 
tion at Hoechst to produce olefins 
from heavy petroleum fractions. An- 
other interesting exhibit in the Ger- 
man Pavilion was a_hich-pressure 
wound-type reactor produced by 
Badische Anilin at Ludwigshafen and 
useful for industrial operation up to 
5000 atm. 

The United Kingdom exhibit had 
a small section in which Imperial 
Chemical Industries and The Distillers 


Company presented photographs of 
some of their installations and samples 
of some of the consumer goods pro- 
duced; the theme was clearly geared 
to the average visitor's contacts with 
the chemical industry. Very little, if 
anything, was observed about the 
chemical industry of the United States 
or the U.S.S.R. in their pavilions. 
No chemical exhibits were found in 
the Czechoslovak or Hungarian pa- 
vilions, which were the other *wo 
principal countires from behind the 
Iron Curtain having their own 
pavilions. The Belgian chemical in- 
dustry had a pavilion in which all 
companies in the chemical field gave 
generai exhibits of their products and 
history from a consumer-oriented 
viewpoint. Most of the other pavilions 
had little or no chemical exhibits. 


Frankfurt Meeting 

The second half of the Second 
Congress of the European Federation 
took place in Frankfurt-am-Main in 
conjunction with the Twelfth Chem- 
ical Engineering Exhibition and Con- 
gress (“ACHEMA”), also presided 
over by Prof. Dr. Winnacker. Here a 
much larger number of papers was 
presented in a variety of auditoria 
scattered throughout the exhibition 
grounds. Lectures and discussions 
were held in sections devoted to: fun- 
damental data; laboratory techniques; 
measurement and control techniques 
including automation; manufacturing 
techniques including systems with 
solid and liquid phases and others 
with liquid phases only; manufactur- 
ing techniques primarily devoted to 
chemical processes, materials tech- 
niques, and planning and rationaliza- 
tion. In addition, there were six ple- 
nary lectures, spread over three days. 
In the case of these lectures, an 
interesting technique was displayed. 
Translations of the paper being 
delivered in two of the other lan- 
guages from among the three princi- 
pal languages of the session (English, 
French, and German), were proiected 
simultaneously with the speech on 
two screens at either side of the po- 
dium. Thus, the audience could follow 
the text as it was being delivered in 
its own language, if it were different 
from that of the speaker. This ingeni- 
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ous system made it convenient to 
gain the maximum benefit from the 
papers. Unfortunately, the system was 
not employed in the lecture-discussion 
sessions, with the result that consider- 
able trouble was experienced by vis- 
itors who did not understand the 
language used in these presentations. 
The experiences of the plenary sec- 
tions in Brussels and Frankfurt dem- 
onstrate that pre-translation and 
pre-recording of papers not only make 
much easier the understanding of 
speeches but also greatly aid the dis- 
cussion sessions which are so import- 
ant to the real value of these papers. 

The only plenary lecture by an 
American was delivered by Donald 
Othmer, who spoke on “Acetic Acid 
Recovery Methods,” a topic selected 
by the Federation (pp. 48-53 CEP, 
July '58—Editor). There were a num- 
ber of speakers in the lecture-and- 
discussion sessions who were Ameri- 
cans, who spoke on various general 
chemical engineering subjects. Here 
again, however, the number was small 
in comparison to numbers from out- 
side the United States, and the cover- 
age in subject matter was not ex- 
tensive. In general, the Euro 
papers seemed be more directed to- 
wards industrial chemistry rather than 
chemical engineering in comparison 
with the papers presented at A.I.Ch.E. 
It was surprising to hear as much 
detail as the Europeans were willing 
to give about industrial problems in 
the papers they presented. 

Statistics are difficult to present 
regarding the number of Americans 
attending these sessions, since general 
registration for the Achema Exhibition 
was all that was necessary for at- 
tendance at the papers. It is probable 
that about 200 Americans at one time 
or another attended some of the 
papers. 

Simultaneous with the Congress of 
the European Federation of Chemical 
Engineering, was the Second Congress 
of the European Federation of Corro- 
sion, which involved a series of - 
nary lectures as well as a grou ~ Saad 
lecture-and-discussion sessions. There 
was also a simultaneous meeting of 
the German Chemical Society in 
which prizes were awarded and ple- 
nary lectures delivered, and an annual 
meeting of the German Society for 
Chemical Apparatus (DECHEMA) 

on the subject of nuclear technology 
which also heard both plenary lec- 
tures and lecture-and-discussion ses- 
sions. There was also an annual meet- 
ing of the Isotope Study Group on 
progress in the use of isotopes in 

Continued on page 26 
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FILTER 
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Theraderm 
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Mr. George Sandland, head of quality control 
at Bristol Myers says — 


“When we decided to manufacture our new anti-dandruff 
formula, Theraderm, we selected the Croll-Reynolds ClaRite 
Filter based upon its ability to provide the high standard of 
quality required by Bristcl Myers, with a low cost of operation.” 


A major consideration for the selection of ClaRite is its ability 
to reduce handling and cleaning time. You get superior clarity 
in equipment primarily designed for highly efficient cleaning 
by the backflush principle. This efficiency enables you to most 
effectively schedule your filter cycles while maintaining the 
quality of your product at the constant peak that you demand. 


You'll be very pleased with the crystal clear filtrate produced 
by the ClaRite, its efficiency and low cost of operation. In 
fact, it will give you better results than you believe possible. 


Cla-Rite filters are manufactured from a wide range of mate- 
rials of construction and with several types of tubular elements 
with standard filtration areas from 5 to 500 sq. ft. and spe- 
cially designed to suit your needs. Write us today for detailed 
information. 


CROLL-REYNOLDS ENGINEERING CO., INC. 


17 John Street, New York 38, New York 


Representatives in Principal Cities 
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LOWS 
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E HAS THEM ALL 


Bellows, Expansion Joints, Flexible Couplings of Teflon in 


any size are available from Doré. 


Doré bellows are superior because: 


A 


Pressure, temperature and movement charts are furnished 
with every Doré bellows of Teflon. These movement 
charts show that Doré bellows can be flexed through the 
recommended movement cycle without damage to fragile, 
corrosion resistant flanges and pipes. 

Every Doré bellows, expansion joint, flexible coupling is 
tested under full expansion and contraction at pressures 
50% greater than rated safe working pressures prior to 
shipment. 

Split ductile iron flanges eliminate fatigue and weak spots 
where the bellows neck joins the sealing face. This type 
flange assures close tolerance between the bellows and the 
flange. 

Integral square cut envelope gasket flanges are smooth 
for perfect sealing at bolt pressures considerably less than 
pressures required to seal solid Teflon gaskets. 

Doré engineering knowhow, especially designed ma- 
chinery and skilled technicians are your guarantee of the 
finest in Teflon. 


For maximum flex life and corrosion resistance, specify Doré 


This tiny ¥%%” Teflon Bellows 
is another example of Doré 
versatility in molding Teflon 
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white virgin unfilled Teflon bellows. 


Twenty-four inch Teflon Flexible 
Coupling leaving the Doré plant. 


Sohn Dore Co. 


‘$406-Schuler * P. ©. Box 7772 * Houston 7, Texas 
Race St. + Philadelphia USA 
Cable Address: DOREX pies 


letters to the editor 


from page 25 


technology. Finally, there was a spe- 
cial meeting of the German Society 
for Industrial Safety on the occasion 
of its fiftieth anniversary, with various 
lectures. 

The technical sessions of these 
meetings were extremely broad in 
scope and coverage, including both 
European and foreign sources. By 
having a technical program of such 
magnitude coincide with the chemical 
equipment exhibition described be- 
low, the Germans succeeded in at- 
tracting a large attendance from 
abroad. 


Twelfth Chemical Engineering Ex- 
position and Congress (ACHEMA), 
Frankfurt-am-Main, Germany. 


The Achema show, which is or- 
ganized by the German Society for 
Chemical Apparatus known as DE- 
CHEMA, held its regular triennial 
meeting in Frankfurt from May 31 
to June 8. The first Achema Ex- 
position was held in 1920. Almost 
1000 exhibitor-members of the Con- 
gress took part in the 1958 meeting, 
and total visitors to the Congress 
(which undoubtedly includes repeat 
visits by people who came back for 
more than one day) was well in ex- 
cess of 200,000. The Exhibition floor 
space was approximately 350,000 
square feet. The large majority of 
exhibitors were German equipment 
manufacturers who supply the chem- 
ical industry. There were of course, 
other types of exhibits to be found, 
including about 20 American com- 
panies present in part through their 
subsidiaries or foreign organizations 
in Europe. 

The variety of equipment shown 
was very great and can not be pre- 
sented herein in short version. In 
general, there were relatively few 
really novel exhibits, but there was 
steady advance shown over the pre- 
vious Achema. It was impressive to 
see the number of manufacturers of 
equipment in Germany and the rest 
of Europe who compete with each 
other to produce excellent quality 
equipment at attractive prices. 

Another feature of the Exhibition 
and Congress is the attendance and 
participation by the leading executives 
of the European chemical industry. 
In addition to Prof. Dr. Winnacker’s 
role as chairman, Dr. Baumann of 
Huls delivered a plenary lecture, and 
Profs. Haberland and Wurster of 
Bayer and Badische Anilin were also 

Continued on page 30 
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BETHLEHEM 
PAN AND HORIZONTAL DRYERS: 
MADE TO YOUR DESIGN OR OURS = 


What is Your Drying Problem? 


= 


ls it small quantities of a va- 


riety of materials? Is it a large 


volume of a single product? 


ls your material highly viscous, calling perhaps 
S for unusual methods of agitation? Or is it fluid permitting a fairly 
simple method? Is solvent recovery involved? 

Whatever your need may be, Bethlehem Foundry & Machine 
Company has very likely met and solved it before with one of its 
Pan Dryers or one of its Rotary Vacuum Dryers. 

Bethlehem can meet your need with the precise type of agitation 
and other elements of design to fit your precise needs. 

For further details, write for our Bulletin 301, with four pages of 
information regarding our Rotary Dryers and No. 351, describing 
our Pan Dryers. 


Four types of Dryer Agitators. 
1. Blade agitators, coupled with side knives used in pan to break 
up agglomeration of reactants. 

2. When mixing and blending are required for processing materials 

a double ribbon agitator is used 

3. When material requires a shear to break down porticle size and 

scrape surface use a plow (Special scrapers con be provided to keep 

surface cleaner under certain conditions). 

4. When handling batch material that is powdery and friable, use 

scraper blade to clean bottom surface and plow to renew material 
at the heating surface 


Bethlehem, Pa. 


Chemical Process Division 
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BETHLEHEM FOUNDRY & MACHINE CO. 


THE FISHER: 92B 


ki 


TO MiNIMIZE PROBLEMS INHERENT IN STEAM SERVICE 


Pipe plug centered over bleed 
orifice for easy cleaning 


Bleed orifice espe- 
cially designed to 
minimize plugging 


Stainless steel diaphragms 
for maximum strength 


One piece stainless steel in- 
ner valve and stem accessible 
through blind flange 


Stainless steel seat ground at 
60° angle 


Inconel valve spring resists cor- 
rosion and stress relieving 


Removable brass strainer screen 
to protect pilot valve seat 


Not content with the enviable performance 
record of the Type 92A, Fisher engineers have im- 
proved this pilot operated pressure reducing valve 
to a new peak of performance. 


FISHER GOVERNOR 


Bronze bellows seals down- 
stream pressure from load- 
ing pressure 


Pilot valve seat of 
hardened stainless steel 


Pipe plug for easy strainer 
flushing 


For extremely accurate, long trouble-free service, 
put a Fisher 92B in the line. One pilot with three 
interchangeable springs provides a range of from 2 
to 150 psi. ¢ Send for Bulletin D-92 today. 


COMPANY 


Marshalitown, towa / Woodstock, Ontario 
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J Engineers with special problems... find the answer in... ® 


to produce DuPont Neoprene. Linde Compony is a division 
of Union Carbide Corporation. 


Why Linde wanted them... How CB&I designed and built them 


In order to keep a ready and free-flowing supply of 
calcium carbide available for generation into acety- 
lene, the Linde Company specified that these two 
500-ton capacity Conispheres* be installed on the 
roof of their Montague, Michigan, plant. In order to 
overcome a specific set of problems it was necessary 
for CB&I to incorporate special features into their 
design and construction. Here’s how it was done: 
Problem: Insure safe, continuous operation. 
Solution: (1) Structures were designed to meet a 
specified emergency condition at an increased stress 
level, as well as to meet normal service conditions at 
normal stress levels in all parts not governed by 
explosion conditions. (2) A series of six safety out- 
lets vent tanks upward. (3) Heavy baffie plates were 
suspended inside the tanks to control flow of carbide. 


Montague, Linde is one of three major com. 
panies combining their talents and mass production facilities 


4 


Chicago Bridge n lron Company 


Atlonte * Birmingham Boston Chicoge © Clevelond Detroit Houston 


Austrotia, Cube, E 


Problem: Tanks must support superimposed load of 
gallery and feed belt equipment. 
Solution: Special framing distributes load to sup- 
porting columns of the tanks. 
Problem: Tanks must be mounted on sloping roof. 


Solution: Three of the supporting columns are 
longer than others to compensate for roof plane. 


Fully coordinated facilities for the design, fabri- 
cation and erection of standard or special steel plate 
structures permits CB&I to work to the most exact- 
ing requirements. . . . For this reason industry leaders 
call on CB&I for the tough jobs and rely on the 
quality of workmanship that goes into any CB&I 
built structure. A new booklet describes CB&I 
FIELD SERVICES .. . write our nearest office. 


*A Conisphere is a Hortonsphere® designed with 


New Orleans New York © Philodelphic Pittsburgh Selt Loke (ity 
Sen Francisco Seattle South Tulse 
Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY, 
GREENVILLE, PA, ond WEW CASTLE, DEL. 
REPRESENTATIVES AND LICENSEES: 
lend, France, Germany, itely, Jepan, Netherlends, Scotiend 
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Chemiseal® Gaskets 


... with protecting Jackets of du Pont TEFLON, are impervious to all 
known chemicals*. They are made with a variety of filler constructions 
to suit every connection problem —every pipe and nozzle material 
requirement — whether glass, ceramics, stainless, Karbate, Haveg, glass- 
lined steel, etc. That is why Garlock 8764 Chemiseal Gaskets have 
become the standard choice of the process industries. 
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Gasket of 
GARLOC 


*Exrceplting molien alkali metals, fluorine at 
elevated temperatures and compler halogen 
com pounds. 


Illustrated at left is the standard’ 
Chemiseal slit-envelope Ring type 
Gasket designed to fit inside the 
bolt circle of flanges drilled to 
125 Ib. standards and made for 
all standard pipe 
sizes up to 10’ I.D. 
Stocked for all 
Pfaudler and Glas- 
cote standard noz- 
zle sizes from 114” 
to 10” 


Also available as 
shown with double 
jacket protecting 
O0.D. as well as I.D. 
against corrosion. 


Illustrated at left is Chemiseal 
formed-shield Ring type Gasket 
for large diameter glass-lined steel 
or special material nozzles and 
irreguiar shaped openings. Also 
available as shown with double 
formed-shield protecting both 
O.D. and I.D. 


Illustrated at left are Chemiseal 
Gaskets with full face filler with 
bolt holes, for standard Corning 
conical flanges. These gaskets seal 
with unusually low 
bolt loads. Shown 
are both slit- 
envelope and milled- 
envelope types. 


Milled-envelope 
type fits flush with the pipe I.D. 
and provides minimum imped- 
ance to flow. This type Jacket is 
supplied either with full face filler 
or with filler to fit inside bolt circle 
on standard 125 Ib. flanges. 

For prompt service, contact one of 
The Garlock Packing Company's 30 
sales offices and warehouses through- 
out the U.S. and Canada, or write for 
Bulletin AD-154. 


United States Gasket Company 
Camden 1, New Jersey 
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prominent. Mr. Paul Jean of Pechiney, 
F. Braconier of Societe Belge de’- 
Azote, P. Brocart of Kuhimann, and 
many others were in attendance. 

One of the truly outstanding fea- 
tures of Achema was the Gala Even- 
ing held on the night of June 4th at 
Wiesbaden under sponsorship of the 
Farbwerke Hoechst company. This is 
a private party held for approximately 
three thousand guests of Hoechst, 
who had reserved for the occasion 
the state opera, the cabaret, and the 
Kursaal at the center of Wiesbaden. 
A private showing of La Traviata was 
held at the opera, and prominent 
entertainers performed at the cabaret, 
tickets being selected by lot upon 
the guest’s arrival at the Gala. At 
10:30 P. M. a luxurious buffet dinner 
was held in a number of dining halls 
in the Kursaal. Copious quantities of 
fine German wines were poured. Or- 
chestras played in each banquet hall. 
of multicolored candles 
lighted the lawns. At approximately 
midnight the main dance hall was 
opened with an orchestra playing for 
the group. The gaming tables played 
substantially all night, with any losses 
being the guests own responsibility. 
The last guest left about 8:30 A. M. 
The festival was truly magnificent in 
concept and execution, and does great 
credit to Farbwerke Hoechst and to 
the Achema. 

Ralph Landau 

Executive vice-president 
Scientific Design Co., Inc 
New York, N.Y. 


marginal notes 


CHEMICAL AND PETROLEUM INVEST- 
MENT Recorp. Compiled by the staff 
of the Chemical Economics Hand- 
book. Stanford Research Institute, 
Menlo Park, Calif. (1958), $10.00. 


Since this is an historical study of 
investment in any of sixty-nine com- 
panies in the chemical and petroleum 
and related industries, it is not to be 
considered a recommendation for any 
particular investment decision. How- 
ever, with considerable tabular mat- 
ter and graphs, it will be of value to 
the investment analysts, chemical and 
petroleum executives, individual in- 
vestors, and individuals with an inter- 
est in the chemical and petroleum 
fields. It discusses the relative impor- 
tance of capital appreciation and div- 

Continued on page 32 
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For Transferring Radioactive Process Wastes 
... DESIGNED IN STAINLESS 


Ever since work on atomic reactors began, Graver has been building stainless tanks 
for transferring radioactive process effluents. Filled by remote control and cooled to 
remove heat from radioactive decay, tanks of the design shown above have been in 
service long enough to now be regarded as a standard for this use. 

Stainless is useful for its ability to withstand either basic or acidic liquid wastes 
for a long time without serious corrosion. For mixed radioactive wastes with many 
‘half-lives’, such tanks may be required to hold dangerous isotopes for a very long 
time. The craftsmanship must be of the highest, which is never a question with 
Graver’s hundred-year reputation for quality fabrication. For atomic energy use or 
for industrial wastes, stainless and alloy fabrication by Graver provides the com- 
plete answer for long-lived installations. 


GRAVER TANK & MFG.CO.|NC. 
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100,000 
HELIFLOW® 


Heat Exchangers 


ore giving the 
process industries 


Higher rate of 
heat transfer 


Closer temperature 
approach 


Elimination of 
temperature strains 


Compactness... smaller 
space requirements 


and... 
Complete dependability 


marginal notes 


from page 30 
idends in return on investment since 
1935. 

Arranged in loose-leaf form for at- 
tachment in the subscribers’ Hand- 


book, the material should also prove 
useful to persons outside that regular 


group. 


AUTOMATION AND REMOTE CONTROL. 
The Soviet Journal Avtomatika i Tele- 
mekhanika in English Translation, 
Vol. 18, No. 1 (January, 1957), 104 
pp. Single issue $3.50; subscription 
rates for English translation 12 issues 
starting with Vol. 18, No. 1, $30.00 


This translation of a Soviet Journal 
on automatic control is published as 
a service to American science and in- 
dustry. It is sponsored by MIT under 
a grant in aid from the National Sci- 
ence Foundation, and is distributed 
by the Instrument Society of America. 


Am Potiution. M. W. Thring, Ed., 
Butterworths Scientific Publications, 
London, Toronto, 248 p. (1957), 
$8.50. Reviewed by W. L. Faith, 
Managing Director, Air Pollution 
Foundation, San Marino, Calif. 

This is an edited compilation of lec- 
tures given by various British experts 
in an air pollution course at the Uni- 
versity of Sheffield in September, 
1956, and as such, is an excellent 
résumé of the air pollution problem 
in Great Britain. Naturally, most em- 
phasis is given to coal smoke and 
sulfur dioxide. Somewhat less atten- 
tion is given the dust effluents from 
steel mills and the ceramic industry 
(including cement manufacture). 

The best chapter from a chemical 
engineering standpoint is one on the 
choice of equipment for cleaning 
gases, which describes the efficiency, 

rformance, and limitations of cy- 
clones, filters, scrubbers, and electro- 
static precipitators. At the end of each 
chapter there is a list of references, 
chiefly to British publications. 

The book presents sequentially dis- 
cussions on the characteristics of solid 
(principally) and gaseous pollutants, 
methods of atmospheric measurement, 
instrumental measurement of smoke 
in chimneys, effects of air pollution 
on health and on buildings and metal- 
work, geographical (meteorological) 
factors, and the state of the art with 
respect to elimination of air pollution. 
A brief description of the Clean Air 
Act and the development of air-pol- 
lution legislation in Great Britain is 
appended. 
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Heat Transfer 
Efficiency 


N array of even the best heat transfer equipment isn’t 
£4 enough. To increase production, lower processing costs 
and improve product quality, this equipment must be 
coordinated into an efficient flow design. Allis-Chalmers 
recommends equipment only after a detailed study of all 
processing factors. 


Call in an A-C Engineering Team 


Allis-Chalmers engineers concern themselves with the entire 
operation: the evaluation of variables . . . plant design .. . 
the integration of equipment into a complete process. A-C 
has complete facilities for pre-recommendation research, 
and pilot plant testing, if necessary. 

Expert installation supervision and local field service 
are supplied by Allis-Chalmers. After installation, Allis- 
Chalmers provides periodic check-up, maintenance advice 
and, of course, fast parts service for the life of the equipment. 

Ask your nearby A-C man for Bulletin 25C6177, or write 
Allis-Chalmers, Industrial Equipment Division, Milwau- 
kee 1, Wisconsin. 


Partial list of material processed by A-C heat transfer equipment 


Limestone Alumina Phosphates Fuller's Earth 
Lime Bauxite Refractories Nickel Ore 
Dolomite Manganese Oxide Foundry Sand Copper 
Magnesia Iron Ore Petroleum Coke 


ALLIS-CHALMERS 


&-5692 
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Aluminum translated by Downingtown... 
metallurgically speaking 


The special problems of aluminum welding and fabrication 
are another metallurgical “language” that has been expertly 
mastered at Downingtown. In this fixed-tube sheet heat ex- 
changer unit, aluminum heads, tubes and tube sheets have been 
combined with a carbon steel shell to meet specific service 
conditions. 


When heat transfer specifications call for aluminum...or 
aluminum bronze, nickel, copper, stainless steel, or almost any 
Putting the finishing touch on another heat clad or alloy... you'll find the metallurgical idiosyncrasies are 
well understood at Downingtown. Send for our informative 
booklet on heat exchanger design. 


SPECIFICATIONS OF THE UNIT 


Materials: Aluminum Tube Side and Carbon Steel Shell 
Tubes: 192 Alclad Tubes, %” O.D. x 16 ga. x 14/0" L 
Shell Diameter: 18” 
Over-All Length: 16’ 1” 
Design Pressure: Shell Side, 100 psi—Tube Side, 200 psi 
Test Pressure: Shell Side, 150 psi—Tube Side, 300 psi 
Design Temperature: Shell Side, 250° F.—Tube Side, 350° F. 
Code Stamped: Inspected by Purchaser and Hartford 


types 316 and 304 tube sheets in making this 
stainless steel replacement bundle. 


Downingtown iron Works, Inc. 
106 Wallace Ave., Downingtown, Pennsylvania 


division of PRESSED STEEL TANK COMPANY Mawoukee 
Branch offices in principal cities _ 


HEAT EXCHANGERS—STEEL AND ALLOY PLATE FABRICATION 
CONTAINERS AND PRESSURE VESSELS FOR GASES, LIQUIDS AND SOLIDS 


34 August 1958 CHEMICAL ENGINEERING PROGRESS, (Vol. 54, No. 8) 


| 

| 
A 
| 
We rolled type 329 stainless steel tubes into | | R 
(RON WORKS 
- 


AUGUST 1958 


As the year moves into mid-summer there has 
been no appreciable worsening of the business 
news. On the contrary, in the first half of July 
business held up better than had been expected. 
Sales of ferro-alloys for example held at about 
the level of June although a dip had been antici- 
pated. And July turned out to be a pleasant 
surprise for steel men who had expected to see 
orders drop sharply from June levels. But this 
did not happen even though there was no indi- 
cation of an immediate price rise to spur pur- 
chases. Buying of steel by the motor industry 
for production of new model cars picked up w ith 
substantial tonnages booked for September de- 
livery causing a steady pick-up in steel opera- 
tions. Thus even though motor production in the 
final months of the year will be behind a year 
ago, a better last quarter for industry in general 
seems assured. It is now almost universally 
agreed that business has hit bottom and is on 
the upgrade. The only question now is how 
much of a bounce the economy will have and 
how long it will last. There are certainly no eco- 
nomic facts in view to indicate that another 
recession next year is likely. On the contrary 
there are a number of factors that might justify 
a guess that 1959 will be a very good year in- 
deed. Consumer income and spending holds 
high, much debt has been liquidated making 
room for more installment buying. Consumers 
have been repaying installment debts at the rate 
of $2 billion a year. Over the past six months 
there has been a record liquidation of inven- 
tories, down $5 billion in the period. It was the 
beginning of this liquidation which caused the 
precipitous drop in business in the final quarter 
of 1957 

This alone could be a basis for sharp business 
recovery. Even the motor industry has pretty 
well disposed of excess stock of cars. 

Another very encouraging factor is the upturn 
in home building. Housing starts in June were 
up 15 percent to 115,090, the highest since Aug- 
ust 1955, setting an annual rate of over 1,100,000 
against a rate of only 900,000 during the winter. 
This will be supplemented by increasing indus- 
trial building on some fronts and by an increas- 
ing public works program. More housing of 


course will affect many industries including the 
chemical industry which not only supplies an 
increasing amount of plastics for the house itself, 
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and for floor materials and wall panelling, but 
also for all sorts of home appliances and fittings. 
The house of the future is expected to contain 
much more plastics than even present day homes 
and new materials will extend these uses. For 
example the poly- -urethane foams are expected 
to take over a large section of the upholstery 
market. 

Of course the chemical industry is expected 
to reduce its expenditures for new plants con- 
siderably in 1959 following several years of rec- 
ord expansion. However it is possible that if the 
business upturn holds that building budgets may 
be upped. One large firm alre ady plans to spend 
$20 million more on plants next year than it had 
budgeted last spring when business was bad and 
the outlook was doubtful. 

There has of course been some price cutting 
in chemicals, notably in ammonia, ammonium 
nitrate and in sulfuric acid in some areas. There 
also has been some scattered weakness in some 
of the big basic organic raw materials chemicals. 
While the cutting in ammonia and acid may 
come under the heading of price wars, cuts in 
some other chemicals may be considered more 
in line with the old chemical policy of lowering 
prices to expand markets as costs are reduced. 


Wall Street Watches Engineers 


On a somewhat different topic it may interest 
engineers to know that in one sense there is a 
bull market on engineers in Wall Street. In other 
words, so called security analysts who guide the 
affairs of the large institutions which are major 
factors in investing are not simply figure men. 
They are also highly “people conscious.” After 
a look at the figures of a chemical company the 
first question of a good analyst would be “who 
runs it? Is he good? Is his team able? Who 
heads research? How is the morale of the chem- 
ical and engineering staff?” If a chemical com- 
pany's personnel has undergone drastic changes, 
such information would be of great interest to 
security analysts. It would be considered of equal 
importance with sales and earnings trends. This 
is because “Wise Wall Street,” meaning the insti- 
tutions, like the chemical industry, is looki ing ten 
vears ahead. They know that success in the next 
decade will depend upon people. 
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PUSH BUTTON FILTER STATIONS 


Answers to these questions need not be as much 


Now you can operate your filter station with push 
buttons. Controls are energized manually, and from 
that point on the various functions of the station are 
automatic within predetermined operational limits. 


The success of such an automated filter station de- 
pends upon careful pilot plant study and analysis to 
determine the range of variables that the equipment 
must handle if it is to meet the full plant requirements: 
the limits of acceptable clarity, moisture content of 
dewatered material, amount of precoat feed and 
many others. 


of a headache as they seem because that’s where 
Eimco comes into it with it’s Research and Develop- 
ment Center. With your permission we'can take over 
the problem, work it out and present you with a 
workable station to produce your product. 


Eimco has more experience solving difficult filtra- 
tion problems and a more complete line of filtration 
equipment with which to solve filtration problems 
than any other manufacturer. For additional informa- 
tion write The Eimco Corporation, Salt Lake City, Utah. 


THE EIMCO CORPORATION 


SALT LAKE CITY, 


Reseorch end Development Division, Palatine, IMinols 


UTAH 
In. Division, San Mateo, California 


Export Offices: Eimce Building, 51-52 Sevth Street, New York 5, N. Y. 
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We are seldom aware of the forces which lend stability to the work- 
ing environments conducive to technological advances. Likewise, we 
don't often think of policemen, firemen, hospitals, and boards of 
finance, until we see the red glow of fire in the night, hear the 
screeching tires of colliding vehicles, consider the need for a new 
school, or have other experiences which call our attention to the 
welcome presence of the various regulatory and service agencies. 

In the engineering profession, many are seldom concerned with 
the “business” aspects of the employer organizations until they begin 
to experience certain cut-backs or other measures resulting from a 
recession, or conversely get caught-up in the excitement of a major 
expansion program. We all too frequently attach only passing 
interest to licensing arrangements consummated by our own or other 
firms, or to a process -being offered for licensing by the firm which 
developed it. Yet the Western World’s adherence to the policy of 
respect for the property rights granted the owner of an invention is 
one of the highly important regulatory functions that has contributed 
to the industrial success of the chemical engineers’ ingenuity and 
directed effort. 

Certain events have taken place, some recently, that have sharp- 
ened the interest of a number of the members of the engineering 
profession in the matter of individuals’ rights to knowledge developed 
or acquired as creative workers. Reference is made specifically to 
several trials in courts of law relative to restraints on the use of such 
knowledge for the advantage of the individual, as well as a new em- 
ployer, in which the defendants were engineers. 

Fortunately for those chemical engineers who through membership 
in the A.I.Ch.E. agree to abide by the Institute’s Code of Ethics, the 
principles affecting rights of ownership to information developed in 
connection with service as an employee or consultant are clearly 
spelled out as follows (in part): 

Paragraph “e” from Section 9 states: “Chemical engineering data 
or information which a chemical engineer obtains from his client or 
employer, or which he creates as a result of such information, must be 
considered confidential by the engineer; and while he is justified in 
using such data or information in his own practice as forming part of 
his professional experience, its publication without express permis- 
sion is improper.” As it will be seen by comparison with the next 
quotation, the above relates to information the individual carries in 
his mind. 

Paragraph “a” cf Section 9 states: “If a chemical engineer uses 
information which is not common knowledge or public prope rty, but 
which he obtains from a client or employer, and results in the form 
of plans, designs, or other records shall not be regarded as his prop- 
erty, but the property of his client or employer.” 

The “preamble” to the various paragraphs under Section 9 makes 
a specific suggestion: “When a chemical engineer undertakes for 
others, work in connection with which he may make improvements, 
inventions, plans, designs, or other records, he shall preferably enter 
into a written agreement regarding their ownership. In a case where an 
agreement is not made or does not cover a point at issue, then the 
following rules shall normally apply . . .” (At this point the individual 
paragraphs, quoted earlier, begin. ) 

One of the potential dangers to the engineering profession is the 
possibility that in courts of law decisions may be made by jurists 
which, in seemingly minor parts of the judgments, can unintentionally 
establish precedents restrictive to engineering practice, and which 
could require expert identification and further action—in the courts— 
before the potential effect would be dissipated. Those members of the 
engineering profession trained also in law should, for the welfare of 
their fellow practitioners, call to the attention of both jurist and major 
engineer groups any such factors they believe could, in years to come, 
prove needlessly restrictive. J.B.M. 
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Cut Tower Volume 20% to 40% 


on 
1.008 Tt 
x 
508 Where conditions suggest the use of metal packing 
Fé rings in absorption operations, here’s an important 
7, rom point to remember: 
Tower volume can be reduced substantially by using 
metal Pall Rings in place of metal Raschig Rings. 
7) 20 : Z Take a careful look at the graphs. They show capacity 
2 ne data and pressure drop data taken from tests run 
rs} ‘ ; / not in an eight or twelve inch tower but in our new 
= . 30” diameter experimental tower. The tests were made 
= . if / At using 11%” rings, packed to a depth of 8 feet. 
y 10 = This improvement in performance results purely from 
~ wWs.7 the characteristics of the Pall Ring. The Pall Ring 
ro) Li as Paromet differs from the conventional Raschig Ring in that 
@ sections of the ring wall are stamped and bent inward 
5 r permitting better circulation of liquid and gas. Thus, 
” 05 more surface area is wetted resulting in greater active 
> ; contact area between phases. 
a. / Metallic Pall Rings are made at present in 1”, 114” 
03 and 2” sizes in carbon steel, stainless steel, 
T MRaschig Rin aluminum and copper. 
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Gas Rate Ibs./ ft hr. 
PRESSURE DROP vs. GAS RATE 
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20 


Dipxide - Norn 


(Ib. Mols /Hr./Ft>/Atm) 


8 
0.6 Gs Mods Velocity|os 
0.5 | hr. 
200 500 1000 2000 3000 
Liquid Rate, Ibs. /ft® , hr. 


For full information — MASS TRANSFER COEFFICIENT 


on Pall Rings and on other vs. LIQUID RATE 
tower packings, write for a 
copy of Bulletin TP-54. 
U. S. STONEWARE— 
AKRON 9, CHIO 101-F 
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Figure 3. 


T= FLUID COKING PROCESS (1, 2) 
converts heavy petroleum residua into 
end products consisting predominantly 
of gasoline, gas oil, and coke. As 
shown schematically in Figure 1, the 
feed stock is injected directly into a 
bed of hot, fluidized coke particles. 
The lighter products are removed 
overhead, while the coke produced in 
the reaction is deposited on the fluid- 
ized particles. Coke from the reactor 
is continuously transferred to the 
burner where air is used to burn the 
coke and raise the temperature of the 
particles. The hot particles are in 
turn continuously transferred to the 
reactor to supply the heat of reaction. 
In most cases, the process heat re- 
quirements are such that only a por- 
tion of the coke produced in the re- 
actor is burned to maintain heat bal- 
ance; thus, there is an increase in 
solids particle size due to coke depo- 


sition. 
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Coke particle growth rings. 


The theory and laboratory work involved 
in the solution of the particle size control 
problem in fluid coking are described in 
the accompanying article. Mathematical 
models of particle size growth are used to 
determine “seed” coke requirements. 


If particle growth continues un- 
checked, fluidization and circulation 
become difficult, and vibrations in the 
system will become excessive. There- 
fore, a particle size control program 
is required to maintain a satisfactory 
distribution of sizes. All particle size 
control programs require the addition 
of fine “seed” coke and the withdrawal 
of product coke of larger size. This 
article shows two types of particle 
size control programs oad two 
methods of wialiieg to produce “seed” 
coke. Grinding is preferably done in 
the coker although a separate unit 
may be employed. 


Particle growth mechanism 
Particle growth can occur by two 
mechanisms: (1) normal growth by 
virtue of product coke laid down 
on the individual particles, and (2) 
agglomeration. Agglomeration occurs 
through the collision of particles con- 


Particle Size 
control 
in 


fluid coking 


Esso 
Esso Standard Oil Company, 
Baton Rouge, Louisiana 


August CEP feature 


D. D. 
L. I. Grirrin, JR., 
J. F. Moser, Jr., 


Laboratories, 


Research 


taining tacky deposits of partially 
coked residuum. With good feed 
dispersion and distribution, the latter 
mechanism does not appear significant 
so long as the circulating coke does 
not contain fines smaller than ap- 
proximately 70 , in size. Normal 
growth occurs by the deposition of a 
uniform thickness of coke on each 
particle, regardless of size, and coke 
is burned off in the same manner. 
Evidence in support of these basic 
conclusions is discussed below. 
Distribution of deposited coke—The 
distribution of residuum feed and 
product coke among the broad range 
of particle sizes governs the relative 
growth rates of different size particles. 
Since a knowledge of relative growth 
rates is needed for particle size con- 
trol calculations, a pilot plant study 
was made to obtain such data. For 
this study, the pilot plant was 
charged with a broad particle size 
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Particle size control 


range of metallurgical coke of high 
ash content—15.5%. As coking prog- 
ressed, particle growth occurred 
through deposition of coke of low ash 
content. A sample of coke obtained 
near the end of the run was separated 
into six size fractions, and each frac- 
tion analyzed for ash content. The 
results are shown in Table 1. 
Table 1. Distribution of ash content 
of screen fractions 

Ash 
Content 
wt. % 
12.2 
10.7 


Tyler Screen analysis, 
mesh size wt. % 
35-48 8.8 
48-60 8.0 
60-80 25.2 7.9 
80-100 32.0 6.0 
100-150 25.0 5.5 
Thru 150 1.0 = 


Since the ash content of the depos- 
ited or “make” coke was 2.5%, the 


REACTOR 
Figure 1. Fluid coking 
unit which converts 
heavy petroleum resi- 
dues into end prod- 
ucts such as gasoline, 
gas oil, coke. 


RESIDUUM 
FEED 


FLUIDIZING 
GAS 


weight per cent of product coke de- 

sited in each fraction can be calcu- 
ated. These calculated per cents of 
— coke contained in the several 
ractions are directly proportional, 
within experimental accuracy, to the 
available surface area in each size 
range. This is shown graphically in 
Figure 2. Stated differently, article 
occurs by deposition of a uni- 
orm thickness of coke on each 
particle, regardless of size. This con- 
clusion is supported by Figure 3, a 
photomicrograph of a sectioned coke 
particle, which shows uniform growth 
rings. 

Distribution of coke burned—The 
relative burning rates of coke particles 
of different size have been determined 
in laboratory tests, made by burning 
fluidized mixtures of two narrow size 
range fractions. Combinaticns of par- 
ticle size ranges were selected so that 
after burning 15-20% of the total coke, 
none of the coarse material appeared 
in the finer fraction. 

The weight of coke burned from 
each fraction was determined and 
compared with the surface area pre- 


40 August 1958 


sented by the fractions contained in 
the mixture. In a manner similar to 
product coke deposition, the coke 
burned from the two size ranges was 
pairs: to the amounts of sur- 
ace contained in the two ranges (Fig- 
ure 4). Since both product coke depo- 
sition and burning are directly related 
to the external surface presented b 
the solids as outlined above, it fol 
lows that a change in particle diam- 
eter of a small particle is accompanied 
by a like and equivalent change in 
diameter of a large particle. Thus, 
net particle growth is defined by the 
following normal growth equation. 


d = d, +- Rt 
where d = particle diameter after t 
hours in the Fluid Coking system, 
microns 
d, = initial diameter of “seed” 
coke, microns 
R = growth rate constant, »/hr. 


ELUTRIATOR 


COKE 
L, —AIR 
L.—ELUTRIATION GAS 


Particle size control programs 


In a normal operation, “seed” coke 
must be added to, or produced in, a 
coking system in order to maintain a 
stable particle size distribution. The 
factors which determine the equilib- 
rium size distribution are (1) size and 
rate of “seed” coke addition, and (2) 
size and rate of coke withdrawn. 

Two of control programs have 
been analyzed theoretically compar- 
ing the results of fine “seed” coke 
addition with (1) nonselective with- 
drawal of equilibrium coke, and (2) 
with selective withdrawal of coarse 
particles. Within these two extremes 
the equilibrium size distribution may 
be varied by altering the size distri- 
bution of the withdrawn coke. 
Nonselective withdrawal of ui- 
librium circulating coke—The equilib- 
rium particle size distribution in a 
fluid solids coking system when “seed” 
coke is added and the equilibrium 
mixture is withdrawn caleu- 
lated by combining the normal par- 
ticle growth equation with the “wash- 
out” equation. 


At time t = 0, add to the coking 
system a unit weight of marked “seed” 
coke containing N,, particles of di- 
ameter d,. By following this unit 
weight of “seed ” coke as it grows and 
is “washed” from the system, the par- 
ticle size distribution of this marked 
material in the discarded stream can 
be calculated. The particle size dis- 
tribution thus calculated is identical 
with the equilibrium distribution of 
sizes contained in the coking unit. For 
a perfectly mixed system containing a 
total of N, particles, the number of 
particles of marked “seed” coke pres- 
ent in the system at any time t, N,,, 
may be calculated from the integrated 
form of the “washout” equation. 


d Na Ny 

Nw 
dt N; 

In the above expression Ny is the 

rate of withdrawal of particles by 

number. 

The derived equation for calculat- 
ing the equilibrium distribution of 
particle sizes is given below and 
shown graphically in Figure 5. 

Weight per cent of particles in the 
equilibrium mixture having a diam- 
eter of d or less = 

100 
100 


(D~-1)/K 
(1+M,)e 


[(D—1)* + 3(K+1) (D—1)? 
M, 
+—(D—1) +1+™M,] 
K (1) 
where D = d/d, 

d, = diameter of “seed” coke par- 

ticles, microns 
= Ib. “make” coke/Ib. “seed” 

coke 

K = a constant related to M, 

through the equation M, = 

6K* +- 6K* +- 3K 
Selective withdrawal of coarse par- 
ticles from circulating coke 

If “seed” coke of diameter d, is 
added continuously at a fixed rate to 
a coking system and coarse particles 
are selectively withdrawn, the equi- 
librium particle size distribution can 
be calculated from the equation de- 
rived from the following considera- 
tions. 

The differential weight of particles, 
dW, in the coking system having a 
diameter of d is related through the 
following equation to the differential 
number, dP, having 
this diameter. 

dw = N; (2/6)dP 
where: 

N, = total number of particles in the 
system and p = coke density 


M, 
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This equation (shown below and 
graphically in Figure 6), when com- 
bined with the normal growth equa- 
tion, yields the following relationship 
for calculating the equilibrium distri- 
bution of particle sizes. 

Weight per cent of particles in the 
equilibrium mixture having a diam- 
eter of d or less = 


| 


100 
(1 + M,)*# —1 (2) 

Comparison of particle size control 
programs — The equilibrium distribu- 
tion of particle sizes in a Fluid Coker 
is influenced by the size of the “seed” 
coke added and by the ratio of 
“make” coke to “seed” coke. Figure 7 
illustrates a comparison of two types 
of particle size control programs, with 
the relationships calculated from Fig- 
ures 5 and 6. 

The following generalizations can 
be drawn from the Figure 7: 

1. The nonselective withdrawal of 
circulating coke results in larger par- 
ticles and a broader range of particle 
sizes than is obtained when coarse 


PER CENT OF TOTAL COKE DEPOSITED 


(48-60 MESH) 4 
(35-48 MESH) 
10 20 3%” 


PER CENT OF TOTAL SURFACE 


Figure 2. Coke deposition is propor- 
tional to surface area pilot plant data. 


dy -OUMETER OF “SEED” COKE PARTICLES! 
° 


— 
24 
22 - 
$2.0 
“ 
2 
20 30 40 50 60 80 100 
WT. % OF PARTICLES W EQUI UM MIXTURE 
HAVING A DIAMETER OF @ OR LESS 


Figure 6. Equilibrium particle size 


distribution relationships coarse par- 
ticles withdrawn. 


particles are selectively withdrawn. 
The above generalization is valid for 
a fixed “seed” coke diameter and a 
fixed ratio of “make” coke to “seed” 
coke. 

2. If the ratio of “make” coke to 
“seed” coke is held constant, the size 
of circulating coke is directly propor- 
tional to the size ot the “seed” coke. 
This is shown better by Figures 5 and 
6 where particle size is expressed as 
multiples of “seed” coke diameter. 

3. If the “seed” coke diameter is 
increased from 74 to 104y, the 
“make” coke to “seed” coke ratio must 
be reduced from 20 to about 10 to 
maintain substantially the same dis- 
tribution of particle sizes. This is true 
of both types of control programs. 

Since a narrow range of particle 
sizes is difficult to circulate, size con- 
trol obtained by the selective removal 
of coarse particles may lead to oper- 
ating difficulties. This deficiency in 
distribution can be corrected by with- 
drawing a broad range of coarse par- 
ticle rather than a narrow size frac- 
tion. If the range of sizes contained 
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Figure 4. Coke burned is proportional 
to surface area laboratory studies. 
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in the withdrawn coke is increased, 
the size distribution of the circulating 
coke is broadened. 


Elutriation 


As shown previously, one type of 
particle size control program involves 
withdrawing coarse coke from the cok- 
ing unit. In Fluid Coking, disperse 
phase elutriation is used to concen- 
trate the large size particles. The elu- 
triator consists of a vertically mounted 
vessel into which solids are introduced 
in the upper section. Gas enters the 
bottom at velocities of 2-10 ft./sec., 
and the fine solids are removed from 
the top with the gas and returned to 
the burner vessel. Coarse solids drop 
to the bottom and are removed as 
product coke. 

The degree of separation obtained 
is controlled both by gas velocity and 
by the solids loading lb./(hr.) (sq. 


ft.). In Figure 8 is a typical separa- 
tion using fluid coke as feed. In this 
type of correlation, a 45-degree line 
would signify no classification, and 
the area between that line and the 
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Figure 5. Equilibrium particle size 
distribution relationships equilibrium 
mixture withdrawn. 
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Figure 7. Comparison of particle size contro! programs. d.=diameter of “seed” 
coke particles, ‘“‘make’’ coke to “seed” coke ratio. 
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Particle size control 


correlation line is a measure of elu- 
triation efficiency. 

Increasing gas velocity at a con- 
stant solids feed rate gives a larger 
quantity of solids in the overhead frac- 
tion. In addition, increased velocity 
gives a greater fraction of large par- 
ticles in the overhead product and a 
smaller fraction of fine particles in the 
bottoms product. In — the ve- 
locity is adjusted to allow the product 
take-off rate to equal the net coke 
production rate in order to maintain 
a constant solids inventory. 

At low solids loadings, relatively 
sharp separations between various par- 
ticle sizes can be effected. As solids 
loadings increase, particle-particle col- 
lisions increase, and the larger par- 
ticles tend to drag down finer parti- 
cles. As a result the fines content of 
the bottom fraction is increased and 
the efficiency of separation is reduced. 
Within limits, this lower efficiency is 
desirable since a broader particle size 
range in the circulating coke results. 


Grinding studies 

Theoretical studies indicate the 
amount of grinding or size reduction 
required in a continuous Fluid Coker. 
In a practical case, the size control 
= is complicated by the pro- 

uction of fine particles which are not 
effective as “seed.” Rather, as previ- 
ously suggested, the smaller particles 
of less than approximately 70y tend 
to agglomerate. Thus, a_ selective 
Finding process is needed which pro- 
uces a maximum of, say, 100-200 
mesh (147-74,) particles and a mini- 
mum of through 200 mesh (/ 74) 
particles. At 2 outset, conventional 
grinding systems in which the solids 
would be handled external to the 
basic unit seemed intuitively unat- 
tractive, and experimental work was 
started on new approaches to size 


Figure 9. Leboratory target grinding apparatus. 
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reduction. The objective of 
the work was to develop a system for 
size reduction which would be con- 
tinuous and integrated with the nor- 
mal operation of a Fluid Coker. In 
addition, since extraneous fluidizing 
gas was necessary for operation of the 
coker, it was highly desirable to use 
this gas as a source of power for 
grinding rather than to use some ex- 
ternal, mechanical power source. 

Target grinding—One approach to 
size reduction involved target grind- 
ing. A — of the laboratory test 
set-up is shown in Figure 9. A fluid- 
ized bed of coke was maintained in 
vessel A, and the coke was fed through 
ones B and control valve C to a 
gas pickup point. Here, air was used 
to transport the coke to the accelera- 
tion tube D. The high velocity coke- 
air mixture emerging from the accel- 
eration tube was impacted against a 
fixed, metallic target E. The ground 
coke was then removed from the bot- 
tom of chamber F, and the air was 
discharged through filter G. 

A number of variables were stud- 
ied in this pilot grinder. Included 
were target design, distance from ac- 
celeration tube to target, acceleration 
tube dimensions, solids to gas ratio 
and gas velocity. Of all the variables 
investigated, the most important one 
was the “solids” pressure drop across 
the acceleration tube.* “Solids” pres- 
sure drop appeared to be an excellent 
measure of the actual energy imparted 
to the coke particles. In addition, it 
appeared that there was a threshold 
gas velocity somewhere around 100 to 
200 ft./sec. below which little or no 
grinding took place. However, this 
velocity was not firmly established. 

The laboratory studies showed that 


* Solids pressure drop was taken as 
the total pressure drop measured with 
coke and air minus the pressure drop 
measured for air alone at the same ve- 


a target grinding system was entirely 
practical for a Fluid Coker. Gas re- 
quirements were moderate, and the 
pressure drop required could be read- 
ily obtained in a system completely 
integrated with the basic fluidized 
solids system. 

Jet grinding—Simultaneous with de- 
velopment work on target grinding, 
jet grinding studies were carried out. 
In jet grinding, a high velocity gas 
stream was injected directly into a 
bed of fluidized coke. No target was 
used, and the grinding was obtained 
simply from the energy dissipated by 
the expansion of the gas. Figure 10 
is a sketch of the laboratory setup for 
testing jet grinding. In obtaining the 
e imental data, a rather coarse 

e was fluidized at low veloci 
(0.2-0.5 ft./sec.) in vessel A. Grinding 
gas was introduced through nozzle B 
or a period of 1 min. The fluidizing 
velocity was then increased to 2-4 ft./ 
sec. to elutriate the fines produced. 
These fines were separated from the 
elutriation gas in cyclone C. By this 
method of operation, regrinding of 
fines was minimized and near instanta- 
neous grinding selectivity was deter- 
mined. These  grinding-elutriation 
cycles were repeated until sufficient 
coke had been ground to permit 
accurate measurements. The grinding 
obtained was found to be a direct 
function of the horsepower calculated 
as an adiabatic expansion of the gas. 

Comparison of jet and target grind- 
ing—In a comparison of jet and target 
grinding, two factors are important: 
(1) gross horsepower requirements, 
and (2) grinding selectivity. For the 
specific case of a Fluid Coker, the 
horsepower requirements are roughly 
comparable. As regards selectivity, the 
target grinding system is superior for 
coke size reduction. With target 
grinding, approximately 50-60% of the 
“seed” and smaller particles produced 
were in the desirable 100-200 mesh 
range, while with jet grinding only 
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Figure 8. Typical elutriator 
performance 


Figure 10. Laboratory jet 
grinding apparatus. 
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about 30-40% of the product was in 
the preferred “seed” coke range. 
These selectivities varied somewhat 
with the coke feed, but the differ- 
ences appeared reasonably consistent. 
However, the jet grinding system had 
several operating advantages over tar- 
get grinding: first, of course, was sim- 
plicity in equipment and operation; 
second, erosion of the acceleration 
tube and target was not a problem; 
and, third, the gas for grinding is also 
used for normal fluidization of the 
reactor, thus saving in gas require- 
ments. 


Pilot plant demonstration 


A demonstration of integral parti- 
cles size control was made in a 
100 bbl/day Fluid Coking pilot plant. 
Jet grinders and, to a limited extent, 
elutriation were used to control par- 
ticle size. The performance of the 
grinders was excellent, and in general 
the particle size obtained agreed well 
with theoretical predictions. Of 
course, an exact prediction of equi- 
librium particle size distribution could 
not be made because of agglomeration 
of fines smaller than “seed” coke in 
size. However, by assuming that none 
of the through 200 mesh coke pro- 
duced would be effective as “seed” 
due to agglomeration, an approximate 

article size distribution was calcu- 
ated. In this calculation “seed” coke 
was defined as the 100-200 mesh 
size (125 ,» avg. diam.). The 
approximate predicted distribution is 
Fi in Table 2 along with a com- 
parison of the distribution actually 
obtained during a period when the 
elutriator was not operating. 


TABLE 2.—<Actual vs. predicted equi- 
librium particle size 100 bbi./day fluid 


coking pilot plant 
Actual Predicted 
Wt. € on 48-mesh 20 17 
60-mesh 28 $1 
80-mesh 45 60 
100-mesh 65 70 


The agreement between actual and 
predicted particle size distribution is 
gratifyingly close. A comparison be- 
tween commercial unit particle size 
distribution and predicted distribution 
is not available; however, suffice it to 
say that commercial designs have 
been adequate, and coke particle size 
is being controlled satisfactorily in all 
commercial Fluid Cokers. 
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The Udex process has been applied 
to refinery streams to recover aromatic 
concentrates of high octane ratings. 
The development of this economical 
technique has made it possible for both 
large and small refiners to enter the 
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T PAST SIX YEARS have witnessed 
the development and economical ap- 
plication of a comparatively new 
petrochemical tech- 
nique for the production of high 
urity aromatics. This development 
as made possible the entry of both 
large and small refiners into the petro- 
chemical field. The Udex‘*) process 
for separation and purification of aro- 
matic hydrocarbons from _ refinery 
streams is now: being widely applied 
to recover benzene, toluene, mixed 
C, aromatics, and aromatic concen- 
trates of high octane ratings. 

The Udex process uses a selective 
liquid-liquid solvent extraction tech- 
nique. The process has been com- 
mercially proved by application to a 
variety of feed stocks in many units. 
In these plants, the aromatic products 
produced are of such high purity, that 
“Udex Grade” has come to signify a 
standard of excellence. 

In contrast to earlier aromatic-re- 
covery techniques, the Udex process is 
inherently capable of simultaneously 
extracting several aromatics, so that 
all the aromatics fed may be recov- 
ered at high purity levels. In addi- 
tion, flexibility of operation is such 
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that the Udex plant is used for sepa- 
ration of high octane number mixtures 
of low boiling paraffins and aromatics 
from such stocks as catalytic refor- 
mates. Where desired, bicyclic aro- 
matics, such as naphthalene and the 
methyl naphthalenes, may be sepa- 
rated from single-ring aromatic struc- 
tures 

There was no commercially-avail- 
able technique for the economical 
separation of mixtures of aromatics 
until the advent of the Udex process. 
Prior processes were restricted to 
operating only on precisely fraction- 
ated, narrow boiling range concen- 
trates of individual aromatic hydro- 
carbons. Over a dozen commercial 
Udex units are now processing a 
variety of feed stocks, and a similar 
number have been authorized and are 
either in design or construction stages. 
These range in charge stock capacity 
from 500 up to 40,000 bbl./stream 
day. 
Process description 

Solvent characteristics. Udex ex- 
traction, as originated by the Dow 
Chemical Company and later devel- 
oped by UOP, is based upon solu- 
bility and selectivity differences of 
various types of hydrocarbons in gly- 
col solvents. Use of these solvents 
permits economical, clean separation 
of mixed aromatic hydrocarbons as a 
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Table 1. Commercial Udex results—Benzene Operation 


Rates, bbl./streamday Aromatic 

Wh at Feed Raffinate Extract recovery 
37 5 32 86.5 
it can do.... 
1534 1306 228 97.3 


* It is pepresties to a a feed stock containing all the available benzene 
Shown are the results of without including some of the next higher boiling aromatic, toluene. 


some applications of the Table 2. Commercial Udex results—Benzene-Toluene Operation % 
Udex process to the re- Rates, bbl./stream day Aromatic 
j Feed Raffinate Extract recovery 

ry of aromatics from 1125 5 1120 99.6 
various feedstocks. Up to 1680 55-1625 96.7 

7070 4255 2815 97.1 


Table 3. Commercial Udex results—Toluene-Xylenes Operation 
Rates, bbl./streamday Aromatic 
Feed Raffinate Extract recovery 


Toluene-Xylene Solvent ra 372 3 369 99.3 
Operation Raffi- 643 44 599 93.1 
Feed nate Extract 13 4 9 70. 
YIELD, vol. % 100 47 53 
PROPERTIES 2200 1221 979 95.0 
Gravity, ° API. 460 643 9381.9 
Aromatics, vol. 56 6 99.3 Table 4. Commercial Udex results—B-T-X Operation % 
os Feed Raffinate Extract recovery 
AROMATICS RECOVERY, 1008 28 97.2 


Table 6. Commercial Udex results NONAROMATICS 
Heavy Solvent Naphtha 


Operation 4978 2916 2062 2.3 
Raffi- 
Feed nate Extract Table 10. Properties of Benzenes From Commercial Udex Units 
YIELD, vol. % 100 44 56 A.S.T.M. Plant Plant 
PROPERTIES Spec. _ “B” 
Gravity, ° A.P.I. 39.2 52.3 29,0 SPECIFIC GRAVITY 0.8820-0.8860 0.8833 0.8849 
+i DISTILLATION RANGE 
1.0 Max. 0.7 089 
E - oF 426 452 409 SOLIDIFYING POINT, °C. 4.85 Min. 5.29 5.51 
ACID WASH COLOR 
AROMATICS RECOVERY, % 93 Acid layer 2 Max. 1+ 0 
Hydrocarbon layer 0 0 0 
BROMINE INDEX No spec. <€2 
TOLUENE CONTENT No spec. <O1 


Table 7. Cornmercial Udex results— 
Octane Separation 


Table 11. Properties of Toluenes From Commercial Udex Units 


, vol. % 100 2 pec. 
SPECIFIC GRAVITY 0.8690-0.8730 0.870 0.872 
Gravity, * API 49.5 648 35.6 Range, °C. LO Mes. es 
ao ee Included temp., °C. 110.6 + 0.1 
LBP. °C. 110.7 1102 
°F. 200 200 212 E.P. °C. 11.2 
90% $32 318 340 Acid layer 2 Max. 0+ 0 
EP. °F. 416 426 400 Hydrocarbon layer 0 0 0 
F-] Crear ocraNne 83 44 103 PARAFFIN CONTENT, vol. % 1.5 Max. Nil Nil 
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ri 
cal 245 73 172 70. 
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Table 8. Pilot Plant Udex results— 
Octane Separation 


Aromatics 
Splitter 
Platformate bottoms Extract 
YIELD, vol. % 100 8.4 40.8 
PROPERTIES 
Gravity, °A.P.I. 49.2 26.0 $1.9 
Aromatics, vol. 50 94 95 
Boiling range 
LB.P. °F 140 3876 209 
10% 196 378 251 
90% 338 420 319 
E.P.°F 408 508 342 
F-1 CLear octane 85 107 


Talsie 9. Pilot Plant Udex results— 
Octane Separation 


Paraffins 
Platformate Light Heavy 
YIELD, vol. % 100 11.4 39.4 
PROPERTIES 
Gravity, °A.P.I. 49.2 84.8 66.7 
Aromatics, vol. 50 5 <1 
Boiling range 
LB.P. °F 140 78 208 


10% 196 90 218 
90% 338 150 301 
E.P.°F 408 160 345 
F-1 octane 85 81 32 


Table 12. Properties of Xylenes 
From Commercial Udex Units 


Plant Plant 
SPECIFIC GRAVITY 0.8724 0.8718 
DISTILLATION 
Range, °F, 2.6 6.7 
139.0 138.3 
50% 139.8 140.1 
E.P. 141.6 145.0 
ISOMER DISTRIBUTION (B.P. °C.) 
Toluene, vol. % 1 2 
Ethylbenzene (136.2) 19 10 
p-Xylene (1384) 18 20 
m-Xylene (189.1) 39 45 
o-Xvlene (144.4) 24 23 


Table 13. Udex Operating Cost Factors 
High Purity Aromatics 


CAPITAL INVESTMENT, 


Dollars/( bbl. aromatics ) / 


(day) 3,000- 500 
Per barrel 
UTILITIES aromatics 
150 Ib./sq. in. gauge 
steam, lb. 700-1,100 
Electric power, kw-hr. 4-6 
Cooling water, gal. 1,500-3,000 
CHEMICALS 
Glycol, lb. 0.2-0.4 
Clay, lb. 0.4-0.8 
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Continued from page 43 
class from nonaromatics. The solvents 


used are stable and _ noncorrosive. 
They are especially “tailored” by the 
choice of the specific glycol, or mix- 
ture of glycols and the water content, 
to confer the properties which are 
particularly appropriate for each in- 
dividual application. 

An important property of the sol- 
vent is a high solubility for aromatics, 
combined with a relatively low solu- 
bility fornonaromatic hydrocarbons (1). 
The greater this solubility difference, 
the larger is the “selectivity” of the 
solvent. Since aromatics as a class are 
much more soluble than paraffins and 
naphthenes, it is practical to obtain 
high recoveries of all aromatics from 
feeds which may be complex mixtures 
containing the various aromatics, at 
relatively low concentration levels. 

There are minor solubility differ- 
ences among the various aromatic 
hydrocarbons, with benzene being the 
most soluble and high boiling aro- 
matics the least soluble. In addition, 
there exists, at a considerably lower 
level of solubility, a similar relation- 
ship of boiling range and solubility 
for the paraffin hydrocarbons, with 
the low boiling paraffins of relatively 
high octane number considerably 
more soluble than the high boiling 
members of this class of hydrocarbons. 
These solubility relationships are 
graphically illustrated in Figure 1. 

The solvent used is of low volatility 
(high boiling point), hence it is pos- 
sible to distill the dissolved aromatics 
from the solvent rather than the re- 
verse, reducing utility requirements. 
The low solubility of the glycols in 
nonaromatic hydrocarbons, and their 
high solubility in water, make pos- 
sible the production of clean raffinate 
without distillation, again reducing 
steam and cooling water requirements. 

The selectivity of the solvent allows 
choice of a composition which permits 
dissolving aromatics in the extractor 
and distillation of aromatics from the 
solvent in the stripper at the same 
temperature level. This “isothermal” 
operation is then obtained by chang- 
ing pressure of the two steps, thereby 
minimizing those operating costs in- 
volved primarily in steam and cooling 
water consumptions. 

Extraction flow diagram. Figure 2 
represents the typical process flow 
diagram. The feed stock to the unit 
can be as wide-boiling as is necessary 
to ensure inclusion of all the desired 
aromatic types. It is fed to an in- 
termediate point in the extraction 
column which contains contacting 


trays of novel design developed spe- 
cially for this service. Lean solvent 
is fed at the top of the column, and 
hydrocarbon idle at the bottom. 

The rich solvent from the base of 
the extractor is taken to a stripper, 
wherein the reflux and dissolved aro- 
matics are separated from the solvent, 
the reflux being recirculated to the 
base of the extraction column. Reflux 
to the extractor has the function of 
displacing heavy paraffins from the 
rich solvent so that the dissolved aro- 
matics are of high purity. 

The vapor streams from the stripper 
are condensed and separated into two 
phases, the water phases from both 
receivers being combined and re- 
turned to the base of the stripper. As 
the raffinate and extract streams both 
contain traces of dissolved glycols, 
they are washed with water in small 
columns not shown on this flow dia- 
gram. The aromatic product stream 
from the stripper, the “extract,” is 
of high purity with respect to non- 
aromatic hydrocarbons, and is later 
processed by distillation to recover in- 
dividual aromatics. 

Clay treatment. As indicated by 
the flow diagram of Figure 3, the 
product aromatics stream from the 
Udex extraction section (after water 
washing), is usually given a clay 
treatment to destroy traces of olefins 
and sulfur compounds prior to distil- 
lation. This is used only when pro- 
ducing aromatics for chemical use. 
This equipment is usually quite small, 
and while two clay towers are gen- 
erally provided, the time interval be- 
tween clay changes is normally quite 
long. Clay service periods depend sig- 
nificantly on the type of unit which 
prepared the Udex feed, but in gen- 
eral clay life ranges from 2000-5000 
bbl. of aromatics/ton of clay. Aromatic 
streams lean in benzene normally 
have the longest clay service life. 


Aromatics fractionation 


Figure 4 shows a schematic dia- 
gram of the pressure-compensated, 
temperature-controlled reflux system 
developed to solve the problem of 
producing high purity benzene from 
the top of a fractionation column 
while maintaining a bottoms stream 
free of benzene to the degree required 
for production of nitration grade tolu- 
ene in a subsequent fractionator of 
essentially duplicate instrumentation. 
In this design, the feed rate is held 
essentially constant by means of a 
flow controller, and the heat input to 
the reboiler is maintained also at a 


August 1958 45 


constant rate. The two products are 
withdrawn on level control. 

The temperature-control point has 
been located at the point in the 
column where the temperature change 
is greatest for a given change in 
overhead product purity. Pressure 
variation effects, caused by barometric 
fluctuations, column-load changes or 
friction-drop changes in piping, con- 
densers, etc., are compensated for by 
using as a reference temperature 
point, the boiling temperature of the 
pure aromatic top product at the 
column working pressure. Fenske and 
Broughton (2) have discussed in de- 
tail the mathematics of the choice of 
control. This control system is in use 
in plants routinely producing benzene 
and toluene of 0.6 to 0.8°C. distilla- 
tion range by the A.S.T.M. Standard 
method of test. 

Since the aromatics in catalytic re- 
formates are frequently concentrated 
in the highest boiling fractions, it may 
be economically attractive in certain 
cases to modify the processing ar- 
rangement of the Udex installation to 
take advantage of this fact. One such 
arrangement, which has been evalu- 
ated at pilot plant scale, is outlined 
in Figure 5. In this operation an 
essentially debutanized Platformate is 
fed to a Udex feed splitter. The split- 
ter bottoms (which may, depending 
on the feed, amount to 5 to 15 volume 
percent of the Platformate) is a ma- 
terial of about 95% aromatics, hence 
is generally of good blending octane 
number without solvent extraction. 
The overhead stream from the feed 
splitter is processed in the Udex ex- 
tractor. As the raffinate in this case 
is relatively wide boiling, it is possible 
to distill it inte two portions having 
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widely different octane ratings. 

In this particular arrangement of 
equipment, the light raffinate is used 
as extractor reflux and hence is with- 
drawn as a net stream containing 
some of the lowest boiling aromatics 
stripped from the higher boiling sol- 
vent. 

results. To consider 
various epee of the Udex proc- 
ess, it is helpful to review commercial 
operating results from a number of 
units handling a wide variety of feed 
stocks. Tables 1 through 13 show that 
the overall recovery of aromatics from 
the feed is high, he isk up to 97%, 
and in all cases the nest recovery 
ot individual pk is associated 
with the lowest boiling aromatic pres- 


ent in the feed. 


Benzene 

Table 1 gives commercial operating 
results of a Udex unit installed pri- 
marily for the recovery of benzene. 
A minor amount of toluene was also 
present in the feed, due to azeotrop- 
ing of aromatics when mixtures of 
paraffins and aromatics are distilled. 
Substantially all the benzene has been 
recovered along with 86% of the tolu- 
ene in the feed. . 


Benzene-toluene 

Table 2 gives a similar set of 
data on a plant installed primarily for 
the production of both benzene and 
toluene. Again, due to azeotroping, a 
minor amount of xylenes was present 
in the feed stock. Over-all recovery 
of aromatics was 97%, again the ben- 
zene being almost completely recov- 
ered, along with about 97% of the to- 
luene, and with three fourths of the 
xylenes. 


Toluene-xylenes 

Recovery data on a plant whose 
feed is almost free of benzene, are 
shown in Table 3 the unit being in- 
stalled primarily for the production 


of toluene and xylenes. The over-all 
aromatic recovery is indicated at 95%, 
and in this case, by appropriate choice 
of solvent characteristics and operat- 
ing conditions, the toluene recovery is 
over 99% and the xylenes recovery is 
93%. Again, the recovery of heavier 
aromatics is lower, about 70%. 


Benzene-toluene-xylenes 


Table 4 gives the recoveries from 
a plant processing a wide boiling 
range mixture. In this case benzene, 
toluene and xylenes were all desired 
and a certain quantity of C, and 
heavier aromatics was included in the 
feed to insure maximum production 
of xvlenes. The overall aromatics re- 
covery in this case was 92%, the shift 
in aromatic recovery with boiling 
range, over 99% of the benzene 97% 
of the toluene, 90% of the xylenes and 
70% of the heavier aromatics being 
recovered. Note that the raffinate is 
characteristically low in aromatic con- 
tent, containing only about 6%. 


Solvent manufacture 

In certain instances, it has been 
found desirable to use the Udex 
technique for the production of sol- 
vent-grade aromatics of less exacting 
purity requirements than those in- 
tended for chemical conversion. 

Table 5 gives operating results 
when processing for solvents manu- 
facture, a feed of boiling range such 
that it contains essentially only C, 
and C, aromatics. An aromatic extract 
containing over 99% aromatics was 
produced in 53% yield. As the raffi- 
nate contained 6% aromatics, about 
95% overall recovery of feed stock 
aromatics into the extract was ob- 
tained. An operation of this type 
normally is carried out with both 
lower capital investment and reduced 
operating costs than those required 
when processing the same type of 
feed for recovery of chemical grade 
aromatics. 

Higher boiling stocks can also be 
processed to yield 1 meet purpose 
solvent naphthas. Table 6 gives data 
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Figure 1. Relative solubilities. 


46 August 1958 


Figure 2. Typical process flow diagram. 


Figure 3. Clay treatment flow sheet. 
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resulting from the commercial proc- 
essing of a 300-425°F. boiling range 
fraction of a Platformate. From the 
teed, containing about 60% aromatics, 
an extract was produced containing 
93% of the feed aromatics, and also 
contains less than 0.5% nonaromatics. 
The raffinate contains 10% aromatics, 
probably concentrated in the high 
boiling portion of the product. 


Octane improvement 

One of the refiners’ continuing prob- 
lems is that of upgrading gasoline 
products to meet the market require- 
ments for higher and higher octane 
rating fuels. A number of the Udex 
units now in design or construction 
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rigure 6. Udex unit at Cosden Petroleum, Big Spring, 
Texas. Design feed capacity: 2880 bbi./stream day. 


Figure 7. Udex unit at Delhi-Taylor, Texas, refinery. 
Design charge capacity: 5000 bbi./stream day. 


are intended for such operations to 
“extract” octane numbers. 

Table 7 shows operating results 
from a plant which produces, from 
an 83 clear octane rating, catalytic- 
ally reformed gasoline fraction, an 
extract containing over 90% of the 
aromatics in the feed. This material, 
rating 103 octane clear, is a useful 
blending stock for the super-premium 
gasolines which are growing in market 
popularity. Its blending octane value, 
when added to common base stocks, 
will be significantly above its actual 
octane rating. The raffinate, contain- 
ing 8% aromatics, is of 44 clear oc- 
tane. This raffinate fraction may be 
useful as a blending component for 


Lever” | 
| 


= 


Figure 4. Pressure-compensated, temperature- 


controlled reflux system. 


jet fuel, can be distilled to yield highly 
paraffinic specialty solvents, or may be 
returned to the catalytic reforming 
unit for further octane upgrading, 
as in the UOP Rexforming ‘*) process. 

Table 8 gives properties of bs total 
feed of two aromutic-rich streams 
from the plant described in Figure 5. 
Note that both the splitter bottoms 
and extract are of 94-95% aromatics 
concentration. Experience indicates 
that these stocks will have blending 
octane values ranging between 110 
and 115, in contrast to the 107 oc- 
tane measured directly on the extract. 

Table 9 gives the properties of the 
paraffinic products with the feed com- 
position for comparisee:. The “light 
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raffinate” (which actually includes a 
small amount of benzene) has only 
5% aromatics and rates 81 clear oc- 
tane number. In contrast, the “heavy 
raffinate,” representing nearly 40% of 
the 85 clear octane Platformate, is 
of only 32 clear octane rating. The 
presence of such a substantial concen- 
tration of low octane hy drocarbons in 
the reformed product is a result of the 
rather mild reforming severity in- 
volved in manufacture of an 85 octane 
Platformate. 


Benzene 


Table 10 compares two commercial 
Udex benzene products with the more 
critical of the ASTM Standard speci- 
fications for nitration grade benzene. 
Purity and boiling range are readily 
met, and solidfying point, perhaps the 
measure most sensitive to impurities, 
is much higher than that of the ASTM 
specification. The freeze point, in fact, 
approaches extremely close to the API 
value of 5.533 for the most highly 
purified research grade benzene. Bro- 
mine Index, being the conventional 
bromine number multiplied by 1000 
is extremely low for benzenes derived 
by Udex processing from Platform- 
ates. Toluene content is also very low 
when distillation is controlled by the 
instrumentation mentioned earlier. 


Toluene 


Inspection data for Udex grade 
toluenes are compared to the ASTM 
Standard specifications in Table 11. 
Again, Udex toluene is of very high 
purity. Paraffins are substantially ab- 


Figure 8. Udex unit at Tidewater Oil's 
Delaware refinery. 


...hew applications and the future. 


sent from Udex toluene, and while the 
analytical tests for toluene purity are 
not as well developed as those for 
benzene, it is gineeally of comparably 
high purity. 

Xylenes 

Udex grade “xylenes,” as a matter 
of loose practice, means a mixture of 
all the C, aromatics including ethyl- 
benzene. Typical inspection data on 
two commercial C, aromatic products 
from Udex operations are in 
Table 12. It is not aa ap- 
propriate to compare the ASTM specs 
for “nitration grade” xylenes to these 
properties, for the specifications were 
(in all probability) derived from the 
properties of coal tar xylene fractions 
ronpmca | as much as the tolerable 
4% paraffins. The density of Udex 
xylenes is normally above the 0.870 
maximum established by ASTM and 
the boiling points, even when less 
than 3°C. in range, normally lie 
higher than the ASTM Standards dic- 
tate. 

These differences are due both to 
the high aromatic purity, and largely 
to the isomeric distribution of C, aro- 
matics from petroleum. 


Economic considerations 


It is somewhat difficult to generalize 
upon the economics of Udex instal- 
lations, because of both the wide 
variety of process applications and 
also the wide range 7 installed capa- 
cities. However, in Table 13 we bare 
attempted to draw together the prin- 
cipal factors influencing the cost of 
Udex processing for recovery of chem- 
ical grade aromatics. The capital in- 
vestment required depends, of course, 
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on the nature of the teed stock to be 
processed, the variety of aromatic 
products desired and the scale of op- 


eration. We have seen small units 
which have required as much as 
$3,000 per daily barrel of aromatics 
production—this investment may drop 
to as low as $500 to $600 per daily 
barrel for large units recovering only 
two aromatic products. 

Labor costs are modest. It is normal 
practice to assign no more than two 
men per shift, even for units of large 
throughput. Laboratory costs are nom- 
inal, as the process is inherently sta- 
ble and is readily controlled by the 
instrumentation provided. 

As we discussed earlier, during de- 
velopment of the Udex process, con- 
siderable emphasis was placed on es- 
tablishing a design requiring minimum 
operation costs. As you can see, per 
barrel of aromatic product, these units 
use about 1000 pounds of steam, 
about five kilowatt hours of electric 
— and about two thousand gal- 

ns of cooling water. It is obvious 
that the principal utility cost is that 
poeta’ with the steam, which is 
used primarily for reboiling the sol- 
vent stripper. In certain plants the use 
of steam for this service has been 
eliminated by the use of a direct gas 
fired reboiler heater. 


Future Udex applications 


In recent months the steel industry 
has adopted two techniques devel- 
oped for petroleum applications— 
hydrodesulfurization ar Udex ex- 
traction. BY application of these proc- 
esses to the refining of crude coke 
oven light oil (1), the steel industry is 
able to produce benzene and toluene 
of the highest level of purity, com- 
— to that obtained from petro- 


The pyrolysis of naphtha fractions 
for manufacture of ethylene, which 
is practiced to a limited extent in this 
country and much more extensively 
abroad, yields as a coproduct in sig- 
nificant volume an oil rich in light 
aromatics. These aromatics may be 
recovered by Udex extraction if the 
oil is first subjected to a mild hydro- 
genation treatment intended to satu- 
rate the diolefins and the bulk of the 
remaining olefinic impurities. Two new 
Udex installations will soon be up- 
grading these coproduct oils. 

The Udex process is adaptable also 
to the separation of such bicyclic 
structures as naphthalene from the 
simpler aromatic hydrocarbons. 
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A novel 


ion-exchange method 


for the isolation 
of streptomycin 


Charles R. Bartels, Gerald Kleiman, 
John N. Korzun, and Donald B. Irish 
The Squibb Institute for Medical Research, 
New Brunswick, N. J. 


P ROCESS DEVELOPMENT IN the phar- 
maceutical field is characterized by a 
brief exploration of a wide range of 

ssible solutions, the selection and 
Sovelaguinad of one of these, and its 
introduction on a production scale 
before the completion of the develop- 
ment work. After the initial market- 
ing, an intensive program is under- 
taken, on the process steps bypas- 
sed in the initial investigation. This 
article presents the details of simplify- 
ing the process for the extraction and 
concentration of streptomycin from 
broth. 

The antibiotic streptomycin is pro- 
duced by certain species of the genus 
Streptomyces when grown under suit- 
able conditions. A solution or suspen- 
sion of nutrients is sterilized to kill 
all viable organisms and then inocu- 
lated with a selected strain of Strep- 
tomyces. The organism is allowed to 
grow for four or five days under 
controlled conditions. During _ this 
time the tank contents attain the con- 
sistency of a thick soup while the 
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Figure 1. Head of a 4-in. diam. experimental glass column. 


antibiotic is produced. From _ this 
broth the antibiotic must be isolated 
in good yields and high purity at the 
lowest possible cost. 

Some of the first broth used com- 
mercially contained less than 50 parts 
per million of streptomycin. At the 
time this development work was 
started the broth was acidified and fil- 
tered on pressure precoat filters. The 
streptomycin was absorbed from the 
clear neutral filtrate by a carboxylic- 
type ion-exchange resin (such as IRC- 
50 carboxylic acid resin, Rohm & Haas 
Company, Philadelphia, Pa.). After 
elution from the resin by dilute acid 
the streptomycin was processed 
through a number of purification steps 
to a final pharmaceutical grade. 

Constant work on the part of the 
microbiologist increased the amount 
of crude streptomycin in the fermen- 
tation broth over fifty fold. Changes 
which brought this about also affected 
the physical characteristics of the 
broth. The filtration rate dropped to 
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A new method of carrying 
out an ion-exchange pro- 
cess described in the accom- 
panying article is actually 
in use in the production of 
streptomycin. This method 
shows a typical approach to 
an engineering problem of- 
ten met in the pharmaceuti- 


cal field. 


less than 10% of what it had been and 
could not be improved materially by 
the admixture of diatomaceous eart 
filter aid or a number of flocculating 
agents which could be tolerated by 
the rest of the purification system. 
Further fermentation efforts did not 
seem worthwhile if, as seemed likely, 
they would result in material any 
more difficult to filter. The marginal 
gain in potency was being offset by 
higher filtration costs and greater me- 
chanical losses. This situation led di- 
rectly to the development of the strep- 
tomycin whole broth ion-exchange 
process. 


The whole broth process (1) 
The idea of carrying out the ion- 


exchange isolation step without re- 
moving the mycelium from the broth 
was studied. However, it was thought 
that this procedure might take the 
form of suspending large sheets of 
ion-exchange material in the unfiltered 
broth or of mixing the resin with the 
broth for a period of time and then 
separating it by subsequent processing 
by filtration or liquid-solid cyclone. A 
few, simple trials showed that these 
methods could be used. Mechanical 
problems, either anticipated or en- 


Figure 2. Column head. 
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countered in the preliminary trials, 
and the desire to use the existing 
equipment as much as possible, how- 
ever, led to consideration of the whole 
broth ion-exchange operation in con- 
ventional columnar ion-exchange units. 

A portion of broth was diluted with 
water and passed slowly upflow 
through a thick bed of ion-exchange 
resin. The absorbed streptomycin was 
eluted from the resin under the usual 

rocess conditions and processed to 

al product by waded procedure. 
Assays on the intermediate as well as 
on the final product indicated that the 
product purity was satisfactory and 
the yield high. Now this laboratory 
process was to be scaled up to a 
production operation. 

Previous experience with ion-ex- 
change processes had shown the sen- 
sitivity of beds of particles to clog- 
ging. If under any circumstances a 
bed of particles is held in fixed posi- 
tion relative to a flow of slurry, the 
resin bed acts as a filter and clogs 
rapidly, On the other hand, even rel- 
atively slight motions of the resin par- 
ticles in the bed will permit the pas- 
sage of a slurry if the size of the 
slurry Passed is considerably below 
that of the resin particles. Such a 

rocedure has been outlined in detail 
Weiss et al. (2, 3, 4). 

A consideration of the elements of 
the whole broth system showed that 
only a small part of the broth solids 
is larger than 100 mesh. Most of the 
ion-exchange resin beads are some- 
what larger than 50 mesh; therefore, 
if the broth is screened to remove 
large particles and the ion-exchange 
resin prepared to exclude small par- 
ticles, it should be possible to support 
and retain the ion-exchange resin on a 
screen of intermediate mesh size which 
would in itself offer no obstruction to 
the passage of the screened broth 
slurry. 

In the early stages of this work it 
was hoped that the ion-exchange op- 
eration might be carried out without 
the use of mechanical agitation by 
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operating upflow o— the resin 
bed which would expand and fluidize 
to permit passage of the broth slurry. 
However, the broth slurry exhibited a 
wide range of viscosities so that eco- 
nomic flow rates often exceeded the 
terminal velocity of the particles and 
caused the entire bed to be packed 
= the upper retaining screen. 

en, of course, the resin bed acted 
as a filter and clogged almost imme- 
diately. An agitator was therefore in- 
corporated into the design of the 
model ion-exchange column and its 
function was considered to be that of 
breaking up any fixed layers of resin 
which might form before they started 
to act as filters. 

The initial studies were carried out 
in 4-in. diam. columns constructed of 
sections of flanged glass pipe and fit- 
tings. Both top- and side-entering agi- 
tators were used and the location of 
the agitator with respect to the screen 
and resin beds was varied in a num- 
ber of ways. The broth slurry was fed 
both upflow and downflow in these 


experiments. 


Upflow and downflow 


Top-entering agitator—downflow. In a 
4-in. diam. column a standard 3-in. 
vaned disk turbine was located 1 in. 
above the screen and a_ propeller 
mounted on the same shaft was lo- 
cated 9 in. above the screen. The resin 
bed when settled had a depth of 
about 4 in. With an agitator speed of 
about 400 rev./min., it was possible 
to pass the broth slurry downflow at 
a rate of 2 liters/min. Higher flow 
rates than this caused the resin to 
pack down on the bottom retaining 
screen. When the resin was fully sus- 
pended, attrition did not seem to be a 
serious problem. 

The limited success obtained with 
this unit led to trial of the same sys- 
tem on a 12-in. diam. column scaled 
up geometrically from the 4-in. col- 
umn. At approximately equivalent agi- 


tator tip — it was found that 
equivalent flow rates per unit of cross 
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Figure 4. Streptomycin process (filtered broth) 


Figure 3. Column screens: left—woven square mesh screen after 
10-hr. plugged with fine resin beads; right—Mykropore screen 
almost completely free of resin after 50-hr. use. 


section could be obtained. However, 
with the deeper resin beds, more at- 
trition was encountered and broken 
particles of resin repeatedly plugged 
the screen openings. Use of a vibrator 
mounted against the screen support 
gave some relief from plugging but 
this system was obviously unsuited for 
continuous use. 

Side-entering agitator—downflow. It 
was thought that less attrition of the 
resin might occur if a side-entering 
propeller were used to sweep the 
slurry stream across the face of the 
screen. The 12-in. column was pro- 
vided with a 9-in. diam. propeller 
operating at 450 rev./min. The pro- 
peller shaft was horizontal and offset 
5 degrees from the center of the col- 
umn. This device never operated sat- 
isfactorily and after a few trials was 
discarded. 

Top-entering agitator—upflow. Experi- 
mental operations again reverted to 
the 4-in. column. A teflon bushing 
was inserted in the center of the top- 
retaining screen and the agitator shaft 
passed through this bushing. The agi- 
tator was mounted just below the 
screen. By this time it was realized 
that the agitator’s main function was 
to create high turbulence in the vicin- 
ity of the screen surface to displace 
— of resin which had n 
orced against the screen by the flow 
of broth slurry. A small amount of 
this energy dissipated into the bulk 
of the column contents served to pro- 
vide the necessary motion to cause 
the broth slurry to flow freely through 
the resin bed. Accordingly, in subse- 
quent design the tendency was to 
make the blades of the turbine as 
narrow as possible, the diameter 
nearly the diameter of the column, 
and the speed as high as necessary 
to create the turbulence to keep the 
screen free of resin particles. 
Side-entering agitator—upflow. Plan- 
ning the installation of screens and 
agitators on the existing production 
ion-exchange columns made obvious 
certain advantages in placing the re- 
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Figure 5. Broth screening unit. 


taining screen vertically at the end of 
a short elbow on the top of the col- 
umn and positioning the agitator on 
the end of the shaft entering the side 
of the column opposite screen. With 
this general design settled, the fur- 
ther experimental work was directed 
towards confirming process yields and 
operational reliability and trying on 
a small scale various design features 
planned for installation on the pro- 
duction columns. 


Importance of final design 


Final design of the production units 
encompassed the following points: 
1. The operation to be carried out in 

sterile or at least sanitary fashion 
to minimize the possibility of cre- 
ating a bacterial contamination 
hazard 

Provision for simple maintenance 
and cleaning procedures 
Provision for overcoming periodic 
screen plugging 
Adaptation to 
change columns. 


existing ion-ex- 


Broth-screening device 


A study of self-cleaning and non- 
cleaning vibrating screens as well as 
the autoclean-type rotary filter with 
stationary and rotating blades indi- 
cated that the self-cleaning vibratory 
screen was most satisfactory. The final 
choice consisted of a simple sandwich 
containing a screen with a top and 
bottom cover vibrating between 1000 
to 2000 cycles/min. Solids climb 
and drain on the inclined screen until 
discharged at the top, while the 
screened broth is collected from the 


BROTH OUT 


TOP ENTERING 
AGITATOR 


DOWNFLOW 
OPERATION 


Figure 6. 


bottom pan. Materials which contain 
a large number of coarse particles 
screen and discharge their solids read- 
ily. The lack of such particles in the 
broth made it necessary to tack 
climber bars approximately 1/16-in. 
diam., every 1 to 2 in. the length of 
the screen in order to obtain maxi- 
mum screening rates. The screen was 
100-sq. mesh. 


Column design 


It was found that the ion-exchange 
resin used in the process could be 
effectively screened to greater than 
50-mesh by hydraulic classification in 
the column with water flow rates of 
8 gal./(min.) (sq. ft.). Resin attrition 
losses have been found to be small. 

The existing ion-exchange columns 
were flanged at the top for easy addi- 
tion of the elbow to house the screen 
and agitator. A door was designed for 
easy opening and access to the screen 
whenever necessary. 

The woven 60-mesh stainless steel 
screen used initially for the column 
was found to plug occasionally, so a 
protective device was added. This de- 
vice stopped broth flow whenever the 
pressure drop across the screen be- 
came excessive i.e., over 4 Ib./sq. in. 
A study showed that the plugging was 
due to small beads of resin which 
became imbedded in the screen. If 
resin packs on the screen during ab- 
sorption, screens may be cleaned by 
allowing the agitator to sweep the 
resin clear after the broth flow is 
stopped. If the screen becomes 
plugged with column fines, it may be 
necessary to backwash with water. 


Taste 


Loss 


during Activity 
initial 


Activity 
of whole  fil- 
broth 
treated, u/g. 
unit/g. res- resin 
in (avg. ) 
320,000 


$20,000 45,000 275,000 233,000 


tration 


(avg. ) 


Percentage Percentage 
recovery recovery 
from whole broth 
column to column 
feedto eluate (% 
column over-all 
eluate yield) 

84.7 84.7 
84.7 72.9 


of feed 

to resin Column 
column, loading 
u/g. u/g. 
resin resin 
(avg.) (avg.) 
320,000 279,000 
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Use of electroplated screens with ta- 
pered holes eliminated the plugging 
problem. With the narrowest cross 
section of the tapered hole facing the 
agitator, any particle smaller than this 
narrow cross section went through the 
screen unimpeded while any large 
particle stuck in the surface of the 
screeh Was removed bv the scouring 
action of the impeller. 

Agitation was supplied by a 6- 
bladed turbine with a diameter ap- 
proximately equal to that of the screen 
and set % to 1 in. from the surface 
of the screen. In columns from 3 to 
48-in. diam., it was possible to obtain 
sufficient scouring action to keep the 
screen clean at tip speeds of 600 ft./ 
min. This speed may vary depending 
on the broth viscosity. The agitator 
stuffing box was kept free of resin by 
maintaining a water bleed through it. 

The above column design allowed 
the processing of broths with viscosi- 
ties as high as 60 centipoise at flow 
rates of 6.5 gal./(min.) (sq. ft.). De- 
creasing broth viscosities wil normally 
allow increased flow rates. 

The true value of this process is 
illustrated in Table 1. 

It was thus possible to increase 
streptomycin recoveries as well as 
eliminate an expensive filtration step. 
The higher streptomycin concentra- 
tions in the column feed permitted 
higher column loadings which led to a 
purer product being eluted from 
these columns. 

This process should be adaptable to 
other fields such as metallurgy where 
it is necessary to filter before process- 
ing suspensions through ion-exchange 
columns. 
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the operators report on 


SAFETY in air and ammonia plants 


Continuing the CEP exclusive report of the Baltimore sessions, 
chemical engineers again bring their experience to the problems 
of the safe operation of air plants. 


Part 2 Air plant safety 


CHAIRMAN WALTON, Atlantic Re- 
fining Co.: This symposium is directed 
particularly to those concerned with, 
and responsible for, operation and 
maintenance of existing air plants. We 
are interested in operating safely 
what we have. 

For each topic on the agenda we 
have a person who has had experience 
in that particular area and who will 
introduce the topic. He will attempt 
mainly to give the facts which are 
known or have been published, and 
avoid, in general, expression of his 
own opinions on the subject. Following 
that, the audience will be asked to 
give their opinions or other informa- 
tion which might ke of interest to the 
group. 

Air Intake location 

There is a question that has been 
asked many times—is the intake loca- 
tion you already have a good one— 
should you change it if it is some- 
thing that can be changed. The selec- 
tion of your intake location may vi- 
tally affect the occurrence of accidents 
or operating difficulties. Mr. Gordon 
Cochrane of Sun Oil Co. will discuss 
this topic. 

COCHRANE, Sun Oil: One of the im- 
portant factors in safe operation of 
air plants is the proper location of the 
air intakes. Since almost all the con- 
taminants enter an air plant in the 
feed air, it is imperative to use the 
purest air possible. Too often other 


52 August 1958 


safety features within the plant are 
unnecessarily overloaded because of 
poor air intake location. When choos- 
ing such a location these factors 
should be considered: The known 
sources and types of contaminants, 
location with relation to air plant lo- 
cation, point sources versus fairly uni- 
form distribution of contamination, 
and prevailing wind direction or at- 
mospheric condition. Most of these 
subjects can be at least partially con- 
sidered without extensive analytical 
testing. However, if possible, an ana- 
lytical study should be made. Continu- 
ous analyses should be used in prefer- 


Four More Sessions 
At Salt Lake City 


There will be four sessions 
on Safety in Air and Am- 
monia Plants at the upcom- 
ing Salt Lake City Meeting, 
Sept. 21-24. Again chaired 
by N. H. Walton, these ses- 
sions will go even deeper 
and wider into this vital sub- 
ject. No engineer in this field 
will want to miss these con- 
tinuing meetings. 


ence to spot samples; we have found 
that contaminant concentrations can 
vary rapidly and that spot samples 
have only a limited value. Sampling 
methods which can be used include 
the use of a small compressor, vacuum 
pumps, or evacuated cylinders. 

There are many analytical methods 
for measuring small concentrations of 
contaminants in the air. These include 
dispersive and non-dispersive infrared, 
mass spectrometry (MS), gas chro- 
matography, and chemical analysis. 
Since a very high degree of sensitivity 
is required, it is usually necessary to 
condense the contaminants at liquid 
oxygen or liquid nitrogen temperature 
and then analyze by MS or chroma- 
tography. This method is excellent for 
all contaminants heavier than methane. 
A good method for total hydrocarbons 
burns the hydrocarbons to CO, and 
then analyzes the resulting CO, either 
chemically or by infrared. A long path 
dispersive infrared analyzer is valu- 
able in identifying types of contami- 
nants present. We have used this 
method successfully. However, they are 
not normally available and the sensi- 
tivity for some contaminants is very 
poor. There are available various 
chemical methods for measuring acet- 
ylene, nitrogen oxides, ozone, oxidants, 
etc. 

Some of these analytical methods 
involve problems including representa- 
tive sampling, obtaining the required 
sensitivity, and removing CO, and wa- 
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ter without losing any of the contami- 
nants present. 

After an analytical study is com- 
plete, and the types, sources and con- 
centrations of the contaminants are 
known, then the air intake can be 
properly located. Sometimes it is nec- 
essary to provide two or more air in- 
takes which can be used alternately, 
depending on the wind direction. 

It is also necessary to determine 
where the various contaminants will 
collect in the air plant, what their sol- 
ubility limits are, and whether the 
safety features in the plant are ade- 
quate to remove all contaminants 
which enter. 

WEIGERS Cyanamid, New Orleans: 
We have discussed alternate air in- 
takes at great length at our plant and 
in order to qualify my remarks, I 
should tell you a little bit about our 
local conditions. We are in an essen- 
tially rural area. The only industrial 
complex that presents a source of air 
contamination is the Fortier plant it- 
self. Consequently we have a fairly 
good control over the contaminants 
that are vented; the sources of con- 
taminants are under the same man- 
agement as is the oxygen plant. We 
make every possible effort to prevent 
a steady venting of acetylene or any 
other hydrocarbon which we consider 
potentially dangerous to the oxygen 
plants. Slugs, however, do occur when 
there is a process failure. This slug 
contamination factor should materially 
influence your choice of air intake 
location and whether you need an al- 
ternate intake at all. As to alternate 
air intakes, we are faced with a some- 
what peculiar weather condition in 
New Orleans. Inversion conditions (in- 
variably accompanied by practically 
no wind) are very frequent. Then, any 
gases vented hang close to the ground. 
We checked the local wind pattern 
and came to the conclusion that it is 
practically impossible to predict the 
direction a contaminant slug will take 
during an inversion condition once it 
is vented. For us, to be of any use 
whatsoever, an alternate air intake 
would have to be 2,000 ft. long and 
be sized for a flow of about 85,000 
std.cu.ft./min. It becomes understand- 
able, therefore, why we decided that 
an alternate air intake was not the 
answer. It would only be used on days 
when a steady wind is blowing. The 
cost of such an intake for those days 
would be, in our opinion, prohibitive. 

We rely instead on three other fac- 
tors: To keep the contaminants out of 
the air whenever possible; having a 
plant with as high an acetylene toler- 
ance or digestive capacity as possible; 
and by operating the plant wisely. 
WALTON: Any comments? 
BOLLEN, Dow Canada: We have also 
given some thought to the installation 
of an alternate intake, and like a good 
many other air plants we found our- 
selves in a location that it didn’t seem 
to matter where we put our intake 
because we would still run into some 
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contamination. 

To give you an idea of our problem 
—we have the Polymer Corp. plant to 
the extreme north, two refineries to 
the south (Sun Oil and Canadian Oil), 
our own ethylene plant directly across 
the road to the west, while our latex 
and styrene plants are directly to the 
east of us. We are completely sur- 
rounded. An air survey indicated we 
couldn’t go any place in any direction 
without running an air intake line sev- 
eral miles away from our plant. We 
couldn’t even take our air intake 
straight up, because our ethylene 
plant is a hypersorber unit with a 
vent stack running up to about 180 ft. 
Our only recourse was to monitor our 
gas streams by chemical analysis and 
try to keep close tabs on the acetylene 
and the hydrocarbons in the gas 
stream. 


LAWRENCE, USI, Tuscola: A num- 
ber of you have seen our setup. We 
have a rather elaborate system—both 
a wind direction and wind velocity me- 
ter, both mounted on the panel board. 
We have alternate intakes—one to the 
west and one to the north. Our big 
source of contamination is across from 
the south. Actually we can’t trust our 
meter on the board because its sens- 
ing elements are located at the air 
plant, and our intakes are some dis- 
tance away. Actually, an operator goes 
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out about every hour and checks the 
wind and switches the butterfly in the 
air intake. We have considered putting 
in a third intake. 

WALTON: Air pollution studies have 
brought out that even with wind in- 
struments showing velocity and direc- 
tion, gustiness can produce unexpected 
results. Instruments are useful, but 
they must be used with intelligence 
and some personal common sense in- 
terpretation. 

GORAND Sun Oil: This might sound 
simple but it is important. Wherever 
the locations of your air intakes, they 
should be posted as restricted areas 
especially where there is congestion 
in a refinery and where you give entry 
to outside maintenance contractors. If 
you turn your back for a minute 
you’re likely to find they have put up 
compressors, welding machines, and 
acetylene welders right under your air 
intake. 

WALTON: A good point. Now to pass 
on to the next topic. 


The removal of particulate matter 
at air intakes 

CHUBB, Atlantic Refining Co.: The 
removal of particulate matter at the 
air intake presents many problems 
similar to the location of the air in- 
take. These can be categorized into 
three items we could discuss. 
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SAFETY continued 


First—The necessity for removal of 
such matter concerning the prevention 
of fouling in the air plant, the trays 
of the tower, the silica gel or other 
filter cases. There has also been some 
discussion in recent months about the 
possibility of particulate matter being 
a source of static electricity. 

Second—The degree of removal nec- 
essary, both in general and also the 
particular degrees for your location. 

Third—The devices for removal. 
There are many on the market. 

At Atlantic we have a rotating 
wetted-leaf and screen-type filter. The 
wetting agent is tricresyl phosphate. 
From discussion of these three general 
topics we might learn what others are 
doing about particulate removal. 
WALTON: This is a topic which may 
be a problem to some and not to 
others. In our case we have right next 
to the ammonia plant a waste disposal 
plant for treatment of plant sewage. 
The sewage filter cake is burned in an 
incinerator. The ash produced is a 
very fine, fluffy material of extremely 
small particle size. We have used with 
success an air pollution dust level 
sampler called a high Volume Air 
Sampler (General Metal Works, Cleve- 
land) which is very good for making 
studies of the conditions in one’s area. 

If you have reversing exchangers 

in your air plant you may believe that 
dust would not get past these and into 
your tower. We know that to be un- 
true. We had one experience where 
one of the cores of our exchangers 
ruptured and we had to remove it. We 
started up the plant afterwards with- 
out that particular core, putting caps 
on the manifold inlet and outlet. The 
outlet manifold cap when it was re- 
moved some months later for rein- 
stallation of the column was found to 
contain about a gallon of very fine 
dust which had, to everyone’s surprise, 
apparently entrained on through the 
reversing exchangers. 
OHLSON, Pennsalt Chemicals, Wyan- 
dotte, Mich.: I couldn't quite follow 
why there should be much concern 
about particulate matter in the air in- 
take. We have problems on fly ash 
and things of that sort which are a 
little hard on the first stage of the 
compressor but apart from that I 
don’t think there would be any con- 
cern about safety involved. We have 
had_ difficulty further down the line, 
however. 

You spoke about using reversing 
exchangers. In our air plant we have 
an alumina air dryer at the entrance 
to our cold exchangers and we in- 
stalled a Dollinger filter beyond the 
dryer to insure that no alumina could 
pass into the cold equipment. We have 
had the experience of the bag in the 
Dollinger filter catching fire, melting 
the filter internals, and frying the 
paint on the outside of the vessel and 
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downstream lines. While some solids 
undoubtedly entered the cold equip- 
ment, there were no other untoward 
effects from the fire. Needless to say, 
we tried hard to find out what had 
happened, but never succeeded. There 
was some evidence of oil in the air 
line beyond the dryer, but the oil cer- 
tainly could not have passed through 
the dryer because it is a very efficient 
oil remover itself; further, the dryer 
was equipped with a prefilter for oil 
removal. It was concluded that the oil 
must have dated back to the time of 
the initial installation; hence we sim- 
ply put in another bag. I can’t think 
yet what ignited that bag. The oper- 
ating pressure was about 300 Ib./sq. 
in. or perhaps a little less when it 
ignited. Incidentally, I have also heard 
of another bag filter igniting in the 
outlet line from the air dryer in an- 
other plant, but I have no details. 

Prior to the incident discussed, we 
had some trouble with chafing holes in 
the filter bag, which let some alumina 
dust get into the cold exchangers. As 
a double check, we installed a sin- 
tered metal filter farther down the 
line to take the dust out and I assume 
a lot of others do the same thing. It 
is also good for protection against 
plugup by particulate material. 
WALTON: Let’s pass on to the next 
topic. 


Permissible levels of hydrocarbons 
and other contaminants 

There has been a great deal written 
on this, with some differing opinions. 
Frank Himmelberger from Air Prod- 
ucts will introduce the subject. 
HIMMELBERGER, Air Products, Ine.: 
We at Air Products are both design- 
ers and operators, and are most happy 
about this particular cooperative ef- 
fort. In considering how to make oxy- 
gen plants safe from explosions, it is 
first necessary to consider what type 
of condition in the plant may be pre- 
requisite for such explosions. 

By the very nature of the plant, 
liquid oxygen is always present. When 
safficient fuel and oxygen are in con- 
tact, ignition will provide a potent 
energy release. 

Igniters of sufficient strength to ex- 
plode oxygen-fuel mixtures are known 
to be available; they include static 
charges, ozone, or certain chemicals. 
Not all igniters are known nor per- 
haps, even suspected. Of the three con- 
tributors necessary to cause explo- 
sions, oxygen is always present; an 
initiator may appear at any time. 
Hence any control over air plant ex- 
plosions must be derived by control of 
the fuel essential to the reaction. 

The most frequently encountered 
fuels are hydrocarbons, both saturated 
and unsaturated, C, to C, and their 
derivatives, oxygenated and otherwise. 
Some inorganics are hazardous. Most 
of the active candidates are gases. The 
most widely accepted culprit in air 
plant explosions is acetylene. Undoubt- 
edly it is often responsible for trouble, 


however, until recently it was AL- 
WAYS BLAMED. Operators of air 
separation equipment have practiced 
acetylene control for more than three 
decades. To cope with its hazard, pre- 
cise data were required. Adsorptivity 
information enabled designers to size 
silica gel adsorbers and to prescribe 
regeneration schedules. Knowledge of 
the solubility of acetylene in liquid 
oxygen, along with anatytical tech- 
niques for its detection, allowed oper- 
ators to establish “safe” limits. As it 
had been demonstrated that solid acet- 
ylene could be exploded in the presence 
of liquid oxygen, and since the solu- 
bility of acetylene in liquid oxygen 
was generally accepted as being slight- 
ly below 5 pts./million, maximum al- 
lowable concentrations somewhere be- 
tween % and 2 pts./million were set 
by many operators. Adherence to the 
philosophy of acetylene control served 
air plant operators well . . . for several 
decades a creditable record of safe 
performance was achieved. 

In the light of analytical findings in 
the atmosphere of today’s petrochem- 
ical plants, many other combustible 
materials must be suspected as trou- 
ble-makers. The findings of recent Air 
Products experimental work on solu- 
bilities, densities, vapor pressures and 
lower explosive limits of fuel materi- 
als serve to add to the growing belief 
that the consideration of acetylene as 
the only cause of «xplosions must be 
rejected as too narrow. 

To establish maximum permissible 
concentrations of any contaminant re- 
quires the use of precise data on solu- 
bility and lower explosive limits in 
liquid oxygen. For highly soluble ma- 
terials the maximum permissible con- 
tent (MPC) is the lower flammable 
limit, For the less soluble ones it is, 
for all practical purposes, the solu- 
bility limit. 

The significance of solubility be- 
comes apparent when one considers 
the levels of concentration above the 
solubility limit can result in localized 
concentrations of fuels above the lower 
explosive limit. Thus, if either the ex- 
plosive limit or the solubulity limit is 
exceeded, a hazardous condition exists. 
Accordingly, if either of these limits 
is approached corrective measures are 
required. 

Some of the steps in achieving fuel 
control include: 1.—Continuation of 
effective acetylene control which also 
reduced concentrations of other ma- 
terials. 2—Examination of properties 
of combustibles, such as _ solubility, 
densities, vapor pressures, flammable 
limits, adsorptivity and chemical re- 
activity—particularly over catalysts. 
3.—Collection of information on en- 
vironments and its application in both 
design and operation. 4.—Careful 
study, with the aid of better analytical 
tools, of the effectiveness of equip- 
ment design and operating techniques. 
5.—Setting safe limits and applying 
adequate controls. 6.—Measuring the 
approach to a hazardous condition 
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through analytical monitoring. 

The variable nature of air pollution 
must be considered in formulation of 
operating procedures. Allowance must 
be made for temporary surges in con- 
taminations greatly exceeding the typ- 
icai values. (Thus, on rare occasions 
when the pollution levels override the 
design safety factors, corrective pro- 
cedures may be required. In such con- 
tingencies, continuous monitoring pro- 
vides the necessary guidance. 

Obviously, individual monitoring for 
each conceivable tuel is not practical, 
but total hydrocarbon analysis, ex- 
pressed in terms of methane equiva- 
lent, satisfactorily simplifies the prob- 
lem in many locations. In addition to 
the fact that most fuels are hydrocar- 
bons, it can be justified as effective on 
several grounds: 1.—Available fuel 
energy is roughly proportional to the 
carbon atom content. 2.—The lower 
flammable limit of the hydrocarbons, 
expressed as methane equivalent, is 
approximately constant and does not 
drop below 5 mole percent. This is, of 
course, useful in predicting flammable 
limits of soluble hydrocarbon mixture. 
3.—Very important is the fact that 
the more soluble hydrocarbons are, in 
general, displaced from the silica gel 
adsorbers by the less soluble ones. 

Total hydrocarbon analysis is most 
effective in process areas characterized 
by a frequently changing composition 
of a wide variety of impurities. It is 
least effective where a number of very 
insoluble materials are present or are 
potentially available. 

Non-hydrocarbons and_ insolubles, 
certainly including acetylene, must be 
treated separately as required in par- 
ticular plant environments. 

As to the subject of other contam- 
inants, I have not included them in 
this part of the introduction. In the 
discussion we may bring out how they 
fit into the philosophy of fuel control. 
WALTON: I'd like to confine the first 
part of the discussion to hydrocarbons 
and leave other contaminants for the 
next part of the discussion. There are 
a great many different ideas about 
the hydrocarbon content limits that 
can be tolerated. 

BUTIKOFER, Standard Oil, Indiana: 

We have established limits in this 
hydrocarbon analyzer of our own de- 
velopment and later partially replaced 
it with a long-path infrared. At pres- 
ent we are able to analyze for the 
various hydrocarbons such as methane, 
ethane, acetylene, ethylene, and pro- 
pane, and some nitrogen oxides. 

We have established limits in this 
order: On incoming air we have a 
maximum of about 0.3 pt./million of 
acetylene, on total hydrocarbons about 
10 pts./million. Oxides of nitrogen are 
about 0.3 pts./million. In the liquid 
oxygen streams we allow as much as 
300 pts./million of methane and 


ethane and about 150 pts./million for 
all other hydrocarbons. The acetylene 
limit is about 0.5 maximum. Oxides of 
nitrogen are down around 0.5. Actu- 


ally, in operation we have found up 
to 180 pts./million of total hydro- 
carbons except methane and ethane in 
liquid oxygen, which was a shutout 
condition. We have never been particu- 
larly worried about exceeding acety- 
lene limits. 
WEIGERS, American Cyanamid: Our 
plant is a tonnage gas plant. The 
oxygen is used for the production of 
acetylene by the partial oxidation of 
methane. Therefore we find ourselves 
in close proximity to a large acetylene 
plant. Actually the distance is somb- 
thing like 1,500 ft. Consequently 
acetylene has been of prime concern. 
I think that the maximum per- 
missible level of acetylene in an oxy- 
gen plant is a function of the design. 
Consider that an essentially stable 
and undisturbed liquid interface in the 
main reboiler can produce droplets 
splashing up from the walls and 
evaporating totally. Such conditions 
could conceivably produce solid acety- 
lene deposition with a concentration 
as low as 0.1 pt./million. If you have 
agitation, or if your walls are washed, 
or you raise or lower your liquid 
levels, you can disperse this accumula- 
tion. If you have a gas plant, you can 
get rid of only a very small amount of 
your acetylene through volatilization 
with your gaseous products. To be 
safe, you must provide a liquid purge 
directly from your main reboiler. In 
our plants we have an auxiliary 
vaporizer, which permits us to con- 
centrate in it the acetylene and other 
contaminants and then purge a more 
concentrated liquid. In other werds, 
we use fewer gallons of liquid to get 
out the same ounces of contaminants. 
Preliminary calculations have shown 
that to be completely safe one should 
not use an auxiliary vaporizer if the 
acetylene concentration in the main 
reboiler exceeds 0.2 pts./million. We 
reason that: There is no guarantee 
that all the tubes in an auxiliary 
vaporizer are running wet. Naturally 
this is something aimed at, but about 
which there is no guarantee. So we 


take the worst possible condition of 
tubes that have liquid entering at the 
top and the liquid evaporating totally 
within the tube. Under these condi- 
tions it can be demonstrated that with 
0.2 pts./million acetylene in your en- 
tering liquid, one does not run into 
danger of deposition in the tubes. So 
this becomes the upper permissible 
limit for utilizing an auxiliary vapor- 
izer to get rid of the acetylene. Ac- 


tually, the liquid purged from the 
main reboiler in terms of the intake 
air stream is about 3%. Once the 


acetylene concentration in the main 
reboiler exceeds 0.2 pts./million, we 
feel it is safer to purge liquid directly 
from the main reboiler and get it out 
of the plant to an outside tank where 
it can evaporate without damage to 
the plant should there be an explosion. 

With the refrigeration limitations 
that are common in gas plants, this 
does entail a slight reduction in pro- 
duction capacity. We feel that the 
risks involved more than justify tem- 
porary reduction of this sort. 

We've established 0.5 pts./million as 
the maximum allowable acetylene 
level in the main reboiler. As to when 
we reach this maximum, with a gas 
plant such as ours, the liquid-making 
capacity can be increased radically by 
revalving the plant. Unfortunately, 
once you have revalved it you can no 
longer make gaseous product. We be- 
lieve that if one is in excess of that 
0.5 pts./million, he is more than justi- 
fied in stopping all gas production in 
order to make liquid as rapidly as 
possible, to dilute the acetylene in the 
main boiler and purge it out. 

We are now just getting interested 
in the analysis of total hydrocarbons. 
The proximity of the acetylene plant 
has dominated our thinking in the 
past four years. 

We are faced with the problem of 
having no idea as to the background 
level of hydrocarbon in the main re- 
boiler. So our step-by-step procedure 
is this: We want to characterize the 
hydrocarbons that we have and find 
out the normal background level and 
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above all, to find out how much of the 
total is methane. Once we have done 
that we feel we will be in a better 
position to decide what sort of moni- 
toring instruments we can best use in 
order to control our hydrocarbons— 
methane and otherwise—in the main 
reboilers. 

WALTON: A point there which is 
of great importance is that one’s own 
particular situation has to be care- 
fully considered. In our case we have 
a cascade refrigeration system. The 
refrigerants are propane, ethylene and 
methane. Ethylene has been con- 
sidered troublesome; also propane. So 
in thinking of tolerance of quantities 
of compounds, their likelihood of con- 
centrating due to leakage, safety 
valves lifting and other things of that 
sort, are something to be borne in 
mind. 

We have in print the statement by 
an air plant designer that no pts./ 
million of hydrocarbons should be al- 
lowed. We go from there to the state- 
ment that 50, another 200, another 250 
to 300 and in our own case, before we 
were much concerned, we had 2,000 in 
our reboiler. 

KERRY, Air Liquide: My remarks 
will be restricted to my company also 
being an operator of oxygen plants. 

I will cite our own specific cases. I 
concur with what Himmelberger of 
Air Products said; let’s not blind our- 
selves only to acetylene. In our own 
plants in the past 15 years we have 
had two specific cases where we have 
had mishaps which occurred just after 
we had completed an analysis for 
acetylene of the liquid after the rich- 
liquid filters. There are other hydro- 
carbons than acetylene. 

Secondly, we are talking of parts 
per million and frankly, not many of 
us know or are sure of the precision 
of these terms. In our own plant after 
we had made up a gas chromatogra- 
phy analyzer for our own specific use, 
we asked our operating people about 
the results they were getting from one 
of our large plants. They said— “.. . 
our liquid after the rich liquid filters 
is very clean.” We took a sample, ana- 
lyzed it by chromatography and found 
no acetylene. But we did find prac- 
tically everything else right down to 
C.’s in very, very small traces or parts 
per million. With ordinary analysis we 
would get zero, and I think if there is 
any difference of opinion as to allow- 
able limits, it occurs because we are as 
yet not too sure of the accuracy with 
whieh-we use the instruments avail- 
able to us for analysis. 

KARWAT, The Linde Co. (Ger- 
many): Mr. Karwat read a statement 
at this point which will be the subject 
of a separate paper to be published in 
a subsequent issue. 

WALTON: Mr. Karwat’s informa- 
tion showing the behavior of mixtures 
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and sensitizing effects of nitrogen 
oxides and ozone is quite interesting. 
Those of us who have been in the oil 
business know of the difficulty in try- 
ing to predict the behavior of mix- 
tures of compounds. 

Representatives from Monsanto are 

ready to speak on the subject of 
hydrocarbons. 
ROTZLER, Monsanto: The general 
location of our large tonnage oxygen 
plant (judged by even normal oxygen 
plants of standard size) is Texas City, 
Texas. 

Our plant is located on Galveston 
Bay, a large body of water just off 
the Gulf. The oxygen unit is closest 
part of the plant to the water. This is 
significant because our prevailing 
wind is rather consistently from the 
water. Therefore, we probably have 
less of a problem than most people in 
getting a good air supply. The wind is, 
of course, not always prevailing. The 
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idea of an alternate air intake is not 
particularly attractive to us in view of 
the practical difficulties in putting an 
air intake at a point where we would 
have reasonable assurance of doing 
better than you would in the present 
location. 

The oxygen is used in the partial 
oxidation of methane to make acety- 
lene. It is a process similar to the one 
described by the representative from 
Cyanamid. 

Our interest in the subject of safety 
in the oxygen plant was triggered in 
a big way by what is sometimes called 
an incident, or a mishap, but which we 
call a reboiler explosion. One occurred 
in our plant about a year and a half 
ago. We are fortunate in that there 
were no personal casualties. There 
was no external damage to the oxygen 
plant but there was a considerable 
amount of damage to the tubes in the 
reboiler. 


From the standpoint of keeping a 
piant in operation, which is the only 
way you make money with it, an ex- 
plosion is a matter of considerable 
importance quite aside from the cost 
of repairing the damage. And of 
course the possiblity of personal in- 
jury is of prime importance, even 
more important than economics. 

Without going into the details of 
this explosion, from what we have 
been able to determine by consultation 
with experts, the explosion was caused 
by the detonation of a solid material 
which quite distinctly sank and lay 
along the bottom of the reboiler. We 
have in our reboiler some horizontal 
baffles and there was apparently a 
small accumulation of this same solid 
material, along the top of these baffles. 
I mention that point particularly be- 
cause the characteristics of the explo- 
sion—the detonation of a_ solid 
material—naturally made acetylene 
one of the materials most suspected. 
However, according to the information 
that most people have, solid acetylene 
floats in liquid oxygen and here we 
have a material which sank. 

The characteristic of the damage 
was of a tremendously fast energy 
release. Metallurgical examination of 
the reboiler tubes indicated the dam- 
age was not caused by temperature. 
The characteristics of the metal had 
not been changed. The energy was re- 
leased as a pressure or shock wave, 
and the damage was mechanical. 

Just in general, I might say that 
considering the operating conditions 
at the time—as compared with the 
total of five years we have operated 
the plant—this was the least likely 
time to expect an explosion. Our 
acetylene plant at this particular mo- 
ment was down completely; and had 
been down for about 24 hours, and 
was purged completely at the time it 
was shut down. There was very little 
chance of any acetylene, let alone a 
sudden surge of it, getting into the re- 
boiler at this time. A number of other 
conditions indicated this just wasn’t 
the time to suspect an explosion, but 
we had one. We have since given this 
a good deal of study. We've concen- 
trated perhaps more on the particular 
causes of this one than we have on 
the general investigation of hydro- 
carbon levels in the reboiler. 

We have done investigation along 
those lines, however. We've used 
chromatography, infrared  spectro- 
scopy and mass spectroscopy. We 
have not found any method for con- 
tinuously monitoring either air or re- 
boiler content that satisfies us. We 
simply don’t get consistent results with 
any of the methods and apparatus 
which we've tried. While we are con- 
cerned with establishing a method of 
continuous monitoring with setting 
limits, we think it equally important 
not to call “wolf” to the people who 
operate the plant, any more than 
necessary. We are continuing work on 
the problem. 
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Our general hydrocarbon level is, I 
think, comparatively low, well within 
the accuracy of our investigation— 
under 500 pts./ million for all hydro- 
carbons. Our acetylene content is con- 
stantly in the range of parts per 
billion and we set a maximum limit 
of 0.2 pts./million which is an order of 
magnitude above what we usually run. 

As a result of this explosion we 
have sharpened our operating tech- 
niques. 

We have paid more attention, for 
example, to the regeneration of our 
silica gel adsorbers, to the sampling 
of the reboiler for hydrocarbons in 
general and for acetylene in par- 
ticular. We have added a secondary 
air filter. We have installed, down- 
stream of a wetted rotating blade air 
filter, a filter with a solid medium in- 
tended to take out even finer particles. 
Our plant was not originally equipped 
with either an auxiliary reboiler or a 
vaporizer, and we have installed an 
auxiliary reboiler. 

We are interested in investigating 
two things as to the cause of our ex- 
plosion. One is this—around a partial 
oxidation plant for making acetylene, 
I think it is no secret that there is a 
good bit of soot. There is certainly 
some soot in the general atmosphere. 
A very slight concentratioa of soot in 
the large volumes of air drawn into 
the plant will in a year accumulate 
several pounds of soot in the reboiler. 
This would sink in liquid oxygen and 
is regarded as a possible cause of our 
explosion. The commercial explosive 
LOX, which is active carbon on which 
liquid oxygen is poured, is well known. 
We're not completely satisfied that 
soot had anything to do with our 
problem. We did take the precaution 
of adding the secondary air filter, 
however. 

The other possibility which is even 
more speculative, is the chance of 
solid CO, in the reboiler playing a role 
in accumulating acetylene by anchor- 
ing it. The other role which would 
probably be required is that the CO, 
insulates the solid acetylene either 
against re-solution in the liquid oxy- 
gen or against showing up in the 
analysis of the reboiler liquid. I can’t 
say that CO, is playing this role, but 
we’re looking at it with suspicion. 
WALTON: Now we'll welcome theo- 
ries, hunches, and opinions. 
KARWAT, Linde (Germany): I would 
like to tell of the work we have done 
in suspending finely divided activated 
carbon in LOX and igniting it with a 
primer of copper. The mixture proved 
not to explode. Explosion will occur 
under the condition that the solid 
carbon is not finely distributed within 
the liquid, but is agglomerated or 
thickened. It is difficult to understand 
how this could occur in a reboiler as 
there is an enormous ebullition. For 
this reason, I believe there is no possi- 
bility for such carbon deposits to 
occur. 

HOLSTEIN, Atlantic Refining: I 
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think it is highly possible that the 
carbon deposits could have absorbed 
some hydrocarbon in the reboiler and 
then by having something trigger 
them off could have caused the ex- 
plosion at the bottom of your reboiler. 
This would depend upon the kind of 
fuel present and absorbed in the 
carbon. 

KERRY, Air Liquide: During the 
war I was personally involved with 
acetylene generating plants and pipe 
lines in an acetylene cylinder plant. 
We had quite a few acetylene ex- 
plosions in cylinders, pipelines, and 
even in generators. Our standard 
policy was to cut the metal into strips 
and give it a complete metallographic 
and physical analysis. In almost every 
case we rarely found metal fatigue or 
defects. The metal was just as good 
as it was before the characteristic 
acetylene detonation, which is so sud- 
den and so violent it doesn’t affect the 
physical properties, such as the tensile 
yields and impacts, of the steel. This 
type of detonation in a pipeline is such 
that the entire pipe bursts instantane- 
ously rather than progressively, from 
one end to the other. In all probability 


acetylene is Monsanto’s particular 
culprit. 
WEIGERS, American Cyanamid: I 


have a question, if one has an acety- 
lene-CO, mixture (both in_ solid 
state), what is the resulting density 
of the mixture? Does it still float or 
does the solid CO, carry solid acety- 
lene down to the bottom of the re- 
boiler? 

KARWAT, Linde (Germany): The 
density of solid acetylene is 0.8. There- 
fore it must float. But having sus- 
pended it in LOX and having been able 
to see it through a sheet of heavy 
glass, it has been found that its loca- 
tion in the LOX depends on the ad- 
herence of gas to the surface of the 
solid crystal and controls the behavior 
of the solid, which can remain on top, 
bottom, or center. 

KNOX, St. Paul Ammonia: It has 
been interesting to consider the pos- 
sible combinations of contaminants. 
The point that comes to my mind is, 
do the normal deriming procedures 
that operators use to clear up their 
plants still apply, or is there some 
other protective operation that we 
should take such as solvent wash or 
something like that? Are these sub- 
stances gummy, do they stay in there, 
or does deriming get rid of them, or 
what? This has just given me some- 
thing else to worry about so far as I 
can see. 

ROTZLER, Monsanto: The general 
policies in regard to deriming are 
particularly important. Again, going 
back to our particular incident, I 
think that the theories we have, ex- 
cept for the idea of carbon, would be 
prevented by a complete deriming—a 
complete warming up at periodic in- 
tervals. We have set a policy which 
stands so far—but like all policies can 
be changed by economics—of deriming 


our plant once a year. Maybe that 
isn’t often enough but we are planning 
to do it whether it is needed or not. 
WALTON: On the matter of acety- 
lene as a contaminant it is interesting 
to consider the maximum allowable 
contents which various people say 
they permit before they drop the plant 
to see how much variation there is. 
For instance, Weirton Steel has the 
lowest I’ve ever seen—0.12 pts./million; 
at that point they drop liquid out of 
the plant. This goes up to 2.0 pts./ 
million for some other well known air 
plant operators. In our own case we 
drop liquid out when we go beyond 0.4 
pts./million. 

On oxides of nitrogen there has 
been nothing really published or 
stated by anybody about what limits 
they feel can be tolerated in the re- 
boiler. Some people, whose knowledge 
we respect, feel that possibly the 
maximum tolerance should be the 
same as for acetylene. Our average 
obtained until now has been 0.01 
pts./million with very little variation. 
Any comment? 

BUTIKOFER, Standard Oil: Our max- 
imum tolerance of oxides of nitrogen 
in our liquid oxygen streams is .05 
pts./million. The most we have found 
so far is about .01. 

KARWAT: If we have in the auxili- 
ary condenser 0.1 pts./million acety- 
lene, then the oxygen from the vapori- 
zation of this liquid will contain 0.1 
pts./million of acetylene. The last drop 
of liquid in the auxiliary condenser 
will be in equilibrium with 0.1 pts./mil- 
lion in the gas phase. This concentra- 
tion of liquid is then nearly 3 pts./ 
million of acetylene and that is half 
of the solubility of acetylene at this 
temperature and pressure. Therefore 
we are, for theoretical reasons, free 
from danger in the auxiliary con- 
denser. That is why we say 0.1 pts, 
million of acetylene as a safe limit in 
the main condenser. 

HOLSTEIN Atlantic Refining: I'd like 
to comment on Dr. Karwat’s statement 
which upholds our operation at a re- 
boiler liquid concentration .01 pts./mil- 
lion of acetylene. Our air fractionation 
plant is used only to produce nitrogen 
and we take a %% blowdown from 
the reboiler continually. So the data 
seem to fall together. 

WALTON: Anybody else had any ex- 
perience with concentrations ? 
HIMMELBERGER: I'd like to add an- 
other concept in the philosophy of 
establishing limits. If you know that a 
contaminant is dangerous at a certain 
level, and if you know that you can 
operate 95%, or more than 95% of the 
time at some level far below that dan- 
gerous level, maybe only 1% of it, 
then I think it a very good philosophy 
and a good practice to set 1% as your 
maximum operating limit but not your 
max-max limit. In other words, when 
you exceed such limit as the 1% in 
the example, that is the time to get 
curious about the plant environment 
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above all, to find out how much of the 
total is methane. Once we have done 
that we feel we will be in a etter 
position to decide what sort of moni- 
toring instruments we can best use in 
order to control our hydrocarbons— 
methane and otherwise—in the main 
reboilers. 

WALTON: A point there which is 
of great importance is that one’s own 
particular situation has to be care- 
fully considered. In our case we have 
a cascade refrigeration system. The 
refrigerants are propane, ethylene and 
methane. Ethylene has been con- 
sidered troublesome; also propane. So 
in thinking of tolerance of quantities 
of compounds, their likelihood of con- 
centrating due to leakage, safety 
valves lifting and other things of that 
sort, are something to be borne in 
mind. 

We have in print the statement by 
an air plant designer that no pts./ 
million of hydrocarbons should be al- 
lowed. We go from there to the state- 
ment that 50, another 200, another 250 
to 300 and in our own case, before we 
were much concerned, we had 2,000 in 
our reboiler. 

KERRY, Air Liquide: My remarks 
will be restricted to my company also 
being an operator of oxygen plants. 

I will cite our own specific cases. I 
concur with what Himmelberger of 
Air Products said; let’s not blind our- 
selves only to acetylene. In our own 
plants in the past 15 years we have 
had two specific cases where we have 
had mishaps which occurred just after 
we had completed an analysis for 
acetylene of the liquid after the rich- 
liquid filters. There are other hydro- 
carbons than acetylene. 

Secondly, we are talking of parts 
per million and frankly, not many of 
us know or are sure of the precision 
of these terms. In our own plant after 
we had made up a gas chromatogra- 
phy analyzer for our own specific use, 
we asked our operating people about 
the results they were getting from one 
of our large plants. They said— “... 
our liquid after the rich liquid filters 
is very clean.” We took a sample, ana- 
lyzed it by chromatography and found 
no acetylene. But we did find prac- 
tically everything else right down to 
C.’s in very, very small traces or parts 
per million. With ordinary analysis we 
would get zero, and I think if there is 
any difference of opinion as to allow- 
able limits, it occurs because we are as 
yet not too sure of the accuracy with 
whieh—we use the instruments avail- 
able to us for analysis. 
KARWAT, The Linde Co. (Ger- 
many): Mr. Karwat read a statement 
at this point which will be the subject 
of a separate paper to be published in 
a subsequent issue. 

WALTON: Mr. Karwat’s informa- 
tion showing the behavior of mixtures 
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and sensitizing effects of nitrogen 
oxides and ozone is quite interesting. 
Those of us who have been in the oil 
business know of the difficulty in try- 
ing to predict the behavior of mix- 
tures of compounds. 

Representatives from Monsanto are 

ready to speak on the subject of 
hydrocarbons. 
ROTZLER, Monsanto: The general 
location of our large tonnage oxygen 
plant (judged by even normal oxygen 
plants of standard size) is Texas City, 
Texas. 

Our plant is located on Galveston 
Bay, a large body of water just off 
the Gulf. The oxygen unit is closest 
part of the plant to the water. This is 
significant because our prevailing 
wind is rather consistently from the 
water. Therefore, we probably have 
less of a problem than most people in 
getting a good air supply. The wind is, 
of course, not always prevailing. The 
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idea of an alternate air intake is not 
particularly attractive to us in view of 
the practical difficulties in putting an 
air intake at a point where we would 
have reasonable assurance of doing 
better than you would in the present 
location. 

The oxygen is used in the partial 
oxidation of methane to make acety- 
lene. It is a process similar to the one 
described by the representative from 
Cyanamid. 

Our interest in the subject of safety 
in the oxygen plant was triggered in 
a big way by what is sometimes called 
an incident, or a mishap, but which we 
call a reboiler explosion. One occurred 
in our plant about a year and a half 
ago. We are fortunate in that there 
were no personal casualties. There 
was no external damage to the oxygen 
plant but there was a considerable 
amount of damage to the tubes in the 
reboiler. 


From the standpoint of keeping a 
plant in operation, which is the only 
way you make money with it, an ex- 
plosion is a matter of considerable 
importance quite aside from the cost 
of repairing the damage. And of 
course the possiblity of personal in- 
jury is of prime importance, even 
more important than economics. 

Without going into the details of 
this explosion, from what we have 
been able to determine by consultation 
with experts, the explosion was caused 
by the detonation of a solid material 
which quite distinctly sank and lay 
along the bottom of the reboiler. We 
have in our reboiler some horizontal 
baffles and there was apparently a 
small accumulation of this same solid 
material, along the top of these baffles. 
I mention that point particularly be- 
cause the characteristics of the explo- 
sion—the detonation of a solid 
material—naturally made acetylene 
one of the materials most suspected. 
However, according to the information 
that most people have, solid acetylene 
floats in liquid oxygen and here we 
have a material which sank. 

The characteristic of the damage 
was of a tremendously fast energy 
release. Metallurgical examination of 
the reboiler tubes indicated the dam- 
age was not caused by temperature. 
The characteristics of the metal had 
not been changed. The energy was re- 
leased as a pressure or shock wave, 
and the damage was mechanical. 

Just in general, I might say that 
considering the operating conditions 
at the time—as compared with the 
total of five years we have operated 
the plant—this was the least likely 
time to expect an explosion. Our 
acetylene plant at this particular mo- 
ment was down completely; and had 
been down for about 24 hours, and 
was purged completely at the time it 
was shut down. There was very little 
chance of any acetylene, let alone a 
sudden surge of it, getting into the re- 
boiler at this time. A number of other 
conditions indicated this just wasn’t 
the time to suspect an explosion, but 
we had one. We have since given this 
a good deal of study. We've concen- 
trated perhaps more on the particular 
causes of this one than we have on 
the general investigation of hydro- 
carbon levels in the reboiler. 

We have done investigation along 
those lines, however. We've used 
chromatography, infrared  spectro- 
scopy and mass spectroscopy. We 
have not found any method for con- 
tinuously monitoring either air or re- 
boiler content that satisfies us. We 
simply don’t get consistent results with 
any of the methods and apparatus 
which we've tried. While we are con- 
cerned with establishing a method of 
continuous monitoring with setting 
limits, we think it equally important 
not to call “wolf” to the people who 
operate the plant, any more than 
necessary. We are continuing work on 
the problem. 
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Our general hydrocarbon level is, I 
think, comparatively low, well within 
the accuracy of our investigation— 
under 500 pts./ million for all hydro- 
carbons. Our acetylene content is con- 
stantly in the range of parts per 
billion and we set a maximum limit 
of 0.2 pts./million which is an order of 
magnitude above what we usually run. 

As a result of this explosion we 
have sharpened our operating tech- 
niques. 

We have paid more attention, for 
example, to the regeneration of our 
silica gel adsorbers, to the sampling 
of the reboiler for hydrocarbons in 
general and for acetylene in par- 
ticular. We have added a secondary 
air filter. We have installed, down- 
stream of a wetted rotating blade air 
filter, a filter with a solid medium in- 
tended to take out even finer particles. 
Our plant was not originally equipped 
with either an auxiliary reboiler or a 
vaporizer, and we have installed an 
auxiliary reboiler. 

We are interested in investigating 
two things as to the cause of our ex- 
plosion. One is this—around a partial 
oxidation plant for making acetylene, 
I think it is no secret that there is a 
good bit of soot. There is certainly 
some soot in the general atmosphere. 
A very slight concentration of soot in 
the large volumes of air drawn into 
the plant will in a year accumulate 
several pounds of soot in the reboiler. 
This would sink in liquid oxygen and 
is regarded as a possible cause of our 
explosion. The commercial explosive 
LOX, which is active carbon on which 
liquid oxygen is poured, is well known. 
We're not completely satisfied that 
soot had anything to do with our 
problem. We did take the precaution 
of adding the secondary air filter, 
however. 

The other possibility which is even 
more speculative, is the chance of 
solid CO, in the reboiler playing a role 
in accumulating acetylene by anchor- 
ing it. The other role which would 
probably be required is that the CO, 
insulates the solid acetylene either 
against re-solution in the liquid oxy- 
gen or against showing up in the 
analysis of the reboiler liquid. I can’t 
say that CO, is playing this role, but 
we're looking at it with suspicion. 
WALTON: Now we'll welcome theo- 
ries, hunches, and opinions. 
KARWAT, Linde (Germany): I would 
like to tell of the work we have done 
in suspending finely divided activated 
carbon in LOX and igniting it with a 
primer of copper. The mixture proved 
not to explode. Explosion will occur 
under the condition that the solid 
carbon is not finely distributed within 
the liquid, but is agglomerated or 
thickened. It is difficult to understand 
how this could occur in a reboiler as 
there is an enormous ebullition. For 
this reason, I believe there is no possi- 


bility for such carbon deposits to 
occur. 
HOLSTEIN, Atlantic Refining: I 
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think it is highly possible that the 
carbon deposits could have absorbed 
some hydrocarbon in the reboiler and 
then by having something trigger 
them off could have caused the ex- 
plosion at the bottom of your reboiler. 
This would depend upon the kind of 
fuel present and absorbed in the 
carbon. 

KERRY, Air Liquide: During the 
war I was personally involved with 
acetylene generating plants and pipe 
lines in an acetylene cylinder plant. 
We had quite a few acetylene ex- 
plosions in cylinders, pipelines, and 
even in generators. Our standard 
policy was to cut the metal into strips 
and give it a complete metallographic 
and physical analysis. In almost every 
case we rarely found metal fatigue or 
defects. The metal was just as good 
as it was before the characteristic 
acetylene detonation, which is so sud- 
den and so violent it doesn’t affect the 
physical properties, such as the tensile 
yields and impacts, of the steel. This 
type of detonation in a pipeline is such 
that the entire pipe bursts instantane- 
ously rather than progressively, from 
one end to the other. In all probability 
acetylene is Monsanto’s particular 
culprit. 

WEIGERS, American Cyanamid: I 
have a question, if one has an acety- 
lene-CO, mixture (both in_ solid 
state), what is the resulting density 
of the mixture? Does it still float or 
does the solid CO, carry solid acety- 
lene down to the bottom of the re- 
boiler? 

KARWAT, Linde (Germany): The 
density of solid acetylene is 0.8. There- 
fore it must float. But having sus- 
pended it in LOX and having been able 
to see it through a sheet of heavy 
glass, it has been found that its loca- 
tion in the LOX depends on the ad- 
herence of gas to the surface of the 
solid crystal and controls the behavior 
of the solid, which can remain on top, 
bottom, or center. 

KNOX, St. Paul Ammonia: It has 
been interesting to consider the pos- 
sible combinations of contaminants. 
The point that comes to my mind is, 
do the normal deriming procedures 
that operators use to clear up their 
plants still appiy, or is there some 
other protective operation that we 
should take such as solvent wash or 
something like that? Are these sub- 
stances gummy, do they stay in there, 
or does deriming get rid of them, or 
what? This has just given me some- 
thing else to worry about so far as I 
can see. 

ROTZLER, Monsanto: The general 
policies in regard to deriming are 
particularly important. Again, going 
back to our particular incident, I 
think that the theories we have, ex- 
cept for the idea of carbon, would be 
prevented by a complete deriming—a 
complete warming up at periodic in- 
tervals. We have set a policy which 
stands so far—but like all policies can 
be changed by economics—of deriming 


our plant once a year. Maybe that 
isn’t often enough but we are planning 
to do it whether it is needed or not. 
WALTON: On the matter of acety- 
lene as a contaminant it is interesting 
to consider the maximum allowable 
contents which various people say 
they permit before they drop the plant 
to see how much variation there is. 
For instance, Weirton Steel has the 
lowest I’ve ever seen—0.12 pts./ million; 
at that point they drop liquid out of 
the plant. This goes up to 2.0 pts./ 
million for some other well known air 
plant operators. In our own case we 
drop liquid out when we go beyond 0.4 
pts./million. 

On oxides of nitrogen there has 
been nothing really published or 
stated by anybody about what limits 
they feel can be tolerated in the re- 
boiler. Some people, whose knowledge 
we respect, feel that possibly the 
maximum tolerance should be the 
same as for acetylene. Our average 
obtained until now has been 0.01 
pts./million with very little variation. 
Any comment? 

BUTIKOFER, Standard Oil: Our max- 
imum tolerance of oxides of nitrogen 
in our liquid oxygen streams is .05 
pts./million. The most we have found 
so far is about .01. 

KARWAT: If we have in the auxili- 
ary condenser 0.1 pts./million acety- 
lene, then the oxygen from the vapori- 
zation of this liquid will contain 0.1 
pts./million of acetylene. The last drop 
of liquid in the auxiliary condenser 
will be in equilibrium with 0.1 pts./mil- 
lion in the gas phase. This concentra- 
tion of liquid is then nearly 3 pts./ 
million of acetylene and that is half 
of the solubility of acetylene at this 
temperature and pressure. Therefore 
we are, for theoretical reasons, free 
from danger in the auxiliary con- 
denser. That is why we say 0.1 pts, 
million of acetylene as a safe limit in 
the main condenser. 

HOLSTEIN Atlantic Refining: I'd like 
to comment on Dr. Karwat’s statement 
which upholds our operation at a re- 
boiler liquid concentration .01 pts./mil- 
lion of acetylene. Our air fractionation 
plant is used only to produce nitrogen 
and we take a %% blowdown from 
the reboiler continually. So the data 
seem to fall together. 

WALTON: Anybody else had any ex- 
perience with concentrations? 
HIMMELBERGER: Id like to add an- 
other concept in the philosophy of 
establishing limits. If you know that a 
contaminant is dangerous at a certain 
level, and if you know that you can 
operate 95%, or more than 95% of the 
time at some level far below that dan- 
gerous level, maybe only 1% of it, 
then I think it a very good philosophy 
and a good practice to set 1% as your 
maximum operating limit but not your 
max-max limit. In other words, when 
you exceed such limit as the 1% in 
the example, that is the time to get 
curious about the plant environment 
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and the operation of the plant, even 
the performance of the operators 
themselves, and determine what is 
causing the change in the level of con- 
tamination. You need not shut down 
your plant at this level—merely get 
curious and try to take corrective ac- 
tion before drastic action is required. 
WALTON: Another contaminant which 
has been discussed to some degree is 
ozone. Nobody has set any particular 
limits on ozone, but one of Kerry’s 
articles stated that 0.1 pts./million on 
the iniet air should be the maximum. 
Has anybody set limits on the ozone 
content in their reboilers? 
ANONYMOUS: The analysis of ozone 
is at very low levels and i don’t think 
we know at what level of ozone we 
should worry. We may have to analyze 
ozone in the fractional part per mil- 
lion range and I think that daily anal- 
yses in the air plant would become a 
difficult problem. The setting of limits 
is going to be dependent on our ability 
to analyze at these levels. 

KARWAT: No ozone has been found 
in industrial oxygen plants but only 
in krypton plants where concentra- 
tions reach far higher limits. 


WALTON: A number of us are con- 
cerned about ozone because we have 
compressors in our plants driven by 
motors of several thousand horse- 
power. We know that some ozone is 
produced in those electric motors and 
it seems a point on which nobody has 
taken a definite stand. The gentleman 
from Dow points out that in severe 
electrical storms you get a quantity 
of ozone. 

KERRY: I would refer to some excel- 
lent work done by the Armour Insti- 
tute. This work on ozone is published 
in two volumes. It gives a very com- 
prehensive bibliography, complete an- 
alytical procedure and a good deal on 
occurrence of ozone. It shows that 
many industrial cities do have air con- 
taining small traces of ozone. So we 
can say that ozone is caused not only 
by motor discharges or electrical 
storms, but has also been found to be 
part of the normal air. We, therefore, 
have to be on the watch for it. 


WALTON: As I recall, the Armour 
Institute traveled around the country 
with a mobile lab and determined 
ozone levels in the various cities as 
part of its air pollution studies. 


Analysis by instrumentation: 

COCHRANE, Sun Oil: For many 
years air plant operators have had to 
rely entirely on chemical tests to de- 
termine what contaminants were to be 
found in various air plant streams. 
With recent advances in instrumenta- 
tion it is now possible ‘to monitor 
some contaminants on a continuous 
basis. Continuous monitoring is an 
invaluable tool for safe operation of 
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an air plant. Unusual concentrations 
of contaminants can be detected and 
corrective action taken before they 
reach a dangerous level. These devices 
are helpful in making contaminant 
balances, studying contaminant dis- 
tribution in a plant, locating air in- 
takes, and studying adsorber efficien- 
cies. 

As to what contaminants should be 
monitored, each plant has its own par- 
ticular problem. Air plants near an 
acetylene generator would probably 
want to monitor acetylene; whereas, 
plants in an oil refinery would prob- 
ably want to monitor total hydrocar- 
bons. There is a difference of opinion 
as to whether it is more important 
to monitor possible fuels or possible 
detonators. It is possible to monitor 
such things as hydrocarbons, acetylene, 
and nitrogen oxides. Hydrocarbons 
have been successfully monitored using 
infrared analyzers. They can be sensi- 
tized to a particular hydrocarbon or to 
a mixture of hydrocarbons; when this 
is done the reading is only approxi- 
mately proportional to the weight of 
hydrocarbons present. Composition of 
the hydrocarbon mixture affects the 
reading to some extent. A more exact 
total hydrocarbons method is to cata- 
lytically oxidize the hydrocarbons to 
CO, and then monitor the CO,. This 
has the advantage of being exactly 
proportional to the pounds of hydro- 
carbon present. It is also a more sen- 
sitive method, as CO, is a stronger in- 
frared absorber than hydrocarbons and 
also since each mole of hydrocarbon 
heavier than methane produces two or 
more moles of CO,. If a stream being 
monitored already contains a small 
quantity of CO,, ther. only the increase 
in CO, upon burning must be meas- 
ured. This can be done by passing the 
sample, before combustion, through the 
reference cell of an infrared analyzer, 
and after combustion, through the 
sample cell. The increase in CO, 
content is a measure of the hydro- 
carbons in the stream. Using a 30- or 
48-in. cell it is possible to detect quan- 
tities of about a 0.5 pt./million at at- 
mospheric pressure. If the average 
carbon number of the hydrocarbons is 
about 3, this is equivalent to less than 
0.2 pt./million on a mole basis. Even 
greater sensitivities can be achieved at 
higher pressures. 

Several makes of commercial ana- 
lyzers are available. In general, they 
have good stability, rapid response, 
and require a minimum of mainten- 
ance. Hydrocarbon analyzers have the 
disadvantage of requiring supplemen- 
tary testing to determine which in- 
dividual hydrocarbons are present, in- 
asmuch as hydrocarbon solubilities 
vary widely. This problem may be at 
least partially overcome by adjusting 
the temperature at which the oxida- 
tion occurs. In this manner methane 
can be separated from C; and heavier 
hydrocarbons. 

For the future, gas chromatography 
offers great potential in measuring in- 


dividual hydrocarbons on a continuous 
basis. 

Another useful analyzer is the 
acetylene infrared analyzer. Getting 
necessary sensitivity is, however, diffi- 
cult since acetylene is not as good an 
infrared absorber as is CO, and since 
the required range of operation of the 
analyzer is lower. Instruments are 
available which have full-scale ranges 
of either 0 to 1 pt./million or 0 to 2 
pts./million full-scale. These analyzers 
operate at pressures up to 1,000 Ib./ 
sq. in. 

Several instruments are available 
which can monitor nitrogen oxides. 
These analyzers are mostly used in 
smog control work, and as far as I 
know, have never been used in air 
plant operation. One problem com- 
mon to all continuous analyzers is that 
of getting the sample into the analy- 
zer. Sample tap location is extremely 
important especially in the reboiler or 
vaporizer where large concentration 
gradients exist. Sometimes, if the 
vessel is very large, it is necessary to 
alternately use two or more sample 
locations. All liquid sample lines 
should be as short as possible, and 
samples should be vaporized imme- 
diately upon leaving the cold box to 
keep the lag time to a minimum. In 
vaporizing a liquid sample, care must 
be taken not to concentrate the con- 
taminants or to deposit them in the 
vaporizer. We have successfully used 
a coil of tubing immersed in a boiling 
water bath; others have successfully 
used small electrically-heated vapor- 
izers. It is possible to vaporize the 
liquid sample on a batch basis, vapor- 
izing the sample at the same time 
the pressure is raised. The pressure 
may also be raised by using a small 
diaphragm pump. Stream pressure in- 
crease is often desirable where high 
sensitivity is required. The entire 
sampling system can be made auto- 
matic by using solenoid valves, in- 
cluding 0 check and span check. Often 
one analyzer can scan more than one 
air plant stream. 


Part 3 


Air plant safety 


N. H. WALTON: Mr. Chubb will dis- 
cuss the use of chromatography. 

CHUBB, Atlantic Refining: There are 
no commercial instruments that I 
know of for the continuous gas chro- 
matography analysis of any of these 
liquid air streams. There is one 
method that we are using at Atlantic, 
which gives us the accuracy required— 
the fractional pts./million of from one 
to 15 different hydrocarbon contami- 
nants in liquid air. We have had re- 
peated results in picking up acetylene 
in the range of 0.05 to 0.5 pts./million 
in various samples. This method has 
been developed by Shell Development 
in conjunction with its Los Angeles 
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air pollution studies. This is not a 
commercially available instrument, but 
is made up of commercially available 
parts put together in a special method 
and coupled with special columns, and 
operating techniques. We obtained the 
information from them and from the 
Franklin Institute. We have this meth- 
od on a test basis, and are satisfied with 
the results obtained. We intend to ap- 
ply this to our air plant operation as 
follows: We hope in the near future to 
have a continuous MSA infrared 
acetylene analyzer installed in the air 
plant. With this continuous indication 
of the acetylene content of the reboiler 
liquid, masked somewhat by some 
cross sensitivities of other hydrocar- 
bons, we should have a level in pts./ 
million that we normally run in the 
reboiler. Once that safe level is estab- 
lished we would run the plant with the 
aid of this instrument. When this level 
increases for some reason, we would 
withdraw a liquid sample from the 
reboiler, run it through the gas chro- 
matographic equipment and within one 
hour we would have the answer as to 
what caused the increase in hydrocar- 
bon content—acetylene or possibly 
methane about which we wouldn’t be 
too concerned. 

We can certainly make available to 
any of you who are interested in this 
information, what we have, or at least 
put you in contact with others. 


WALTON: Mr. Waters will now talk 
about their acetylene analyzer and 
total hydrocarbon analyzer. 


WATERS, James L. Waters, Inc. 
We got into this field primarily from 
the aspect of using an infrared ana- 
lyzer to continuously measure con- 
taminants in both the oxygen pool and 
in the inlet stream. In trying to an- 
alyze acetylene in the concentrations 
in which you people have an interest— 
a range of as low as 0 to 2 parts/mil- 
lion, capable of accuracy of better 
than 1/10 part/million—becomes diffi- 
cult for the more conventional infra- 
red analyzers mainly because there are 
not enough absorbing molecules in the 
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sample ceil. We have overcome this 
difficulty primarily by measuring the 
sample at a higher pressure, packing 
more molecules into the cell. 

We have developed a system operat- 
ing on the principle of taking a liquid 
sample, containing it within a vessel 
and evaporating it at a high pressure. 
In this way we can operate these sys- 
tems at pressures up to 1,000 Ib./sq. 
in. and from that we can actually op- 
erate our analyzer at 800 Ib./sq. in. 
after a pressure regulator. 

Incorporated is a method of obtain- 
ing a sample at high pressure which 
is a representative sample of the 
liquid pool. By operating at such high 
pressure we are able to increase the 
sensitivity of the infrared analyzer 
and supply acetylene analyzers cap- 
able of analyzing to .02 to .01 parts 
million of acetylene. 

In addition, we can also use the gas 
from our sampling unit to feed first 
an acetylene analyzer and then a 
hydrocarbon analyzer. In a hydrocar- 
bon analyzer we sensitize so that es- 
sentially total carbon-hydrogen bonds 
are measured. This works very well 
for the saturated hydrocarbons— 
ethane and above in weight, and for 
the unsaturates—propylene and above. 
We have some sensitivity to methane 
and a rather reduced sensitivity to 
ethylene and fairly low sensitivity to 
acetylene. If we have 100 units of 
sensitivity to normal butane, we could 
provide an analyzer with 85 units of 
sensitivity to propane, 50 units of sen- 
sitivity to ethane, 30 units of sensi- 
tivity to propylene, 25 units of sensi- 
tivity to methane, but only 5 units 
of sensitivity to ethylene. This would 
be a single analyzer sensitive to a wide 
range of hydrocarbons. 

It is not necessary to be as sensi- 
tive to these other hydrocarbons as to 
acetylene. Hydrocarbons are stronger 
absorbers than acetylene and, in gen- 
eral, it is not necessary to use the 
higher pressure. Adpquate sensitivity 
is available without high pressures. 

Another way of analyzing hydrocar- 
bons is to burn the hydrocarbons to 


carbon dioxide catalytically and then 
measure the carbon dioxide. This has 
been introduced as one extra step but 
it has some very decided advantages 
because it measures total carbon 
atoms. 

WALTON: Any questions? 

MASON, Dow (Midland): I wonder if 
you have attempted to use multipath 
cells, rather than high pressure, to 
increase your sensitivity ? 

WATERS: We've considered this but 
in a nondispersion instrument, the 
multipath cells do not work out very 
well. You lose more beam strength 
than you actually gain in terms of in- 
creased sensitivity and I think the 
answer to your question is no. It 
doesn’t look as promising as a disper- 
sive type of instrument that takes a 
focused beam. 

WALTON: Air Products was prob- 
ably the first to develop to total hydro- 
carbon analyzer. As I recall, they did 
so in the interest of safe operation 
and were not interested in marketing 
the instrument, and I wonder if they 
would like to say anything at this 
time. 

HIMMELBERGER: I don’t believe I 
have any further comments. Both 
Weigers and Waters pointed out the 
use of total hydrocarbon analyzers 
and in discussion on fuel control, this 
morning, I tried to cover the useful- 
ness in certain locations. So, I have 
nothing further to say at this time. 


WALTON: Mr. Mason has mentioned 
that Dow makes use of model 210 Con- 
solidated Mass Spectrometer on a 
monitoring basis and they are happy 
with it. Does anyone else have any 
other instruments? 

ANONYMOUS: We use the 3.3 micron 
wave length. Actually, the 14 micron 
wave length is a little stronger right 
in the middle or at least it is on the 
spectrographs that you observe. But 
because we are using a non dispersive 
instrument, the amount of energy in 
that very strong tip at 14 microns is 
so much less and it isn’t really much 
stronger and the highly resolved band 
at 3.0 microns is better. 

WALTON: Mr. Waters, are there any 
acetylene analyzers in use right now, 
commercially ? 

WATERS: I think there are. Let me 
add that we have delivered them but 
I don’t know whether they have been 
installed, Standard Oil and Cyanamid, 
I think, have one each. Dow Chemical 
miso nas one, | think. 


WALTON: Anybody from these firms 
want to comment on his experience 
with these units? 

BUTIKOFER: We have essentially 
continuous instrument units on our air 
plant. At the front end of the plant 
we have an infrared CO, analyzer to 
watch the air entering the box. We 
have a total hydrocarbon analyzer of 
our own development which continu- 
ously monitors and reports into the 
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control room the total hydrocarbon C, 
plus entering with the air stream. In 
the laboratory we have a total hydro- 
carbon analyzer for use with liquid 
samples from the plant. We also have 
in the lab a laboratory-type dispersive 
infrared with a 10-meter multiple re- 
flection cell which we use both on con- 
taminants in the inlet air and on liquid 
samples. 

We do have an acetylene analyzer 
installed in the plant but so far we 
have not been able to make it work. 
COCHRANE, Sun Oil: We have several 
total hydrocarbon analyzers. One is on 
the feed air entering the plant and 
the other is on the liquid oxygen 
stream from the reboiler. We are 
satisfied with them. We burn all the 
hydrocarbons to CO, over a catalyst 
and then monitor the CO,. The analyz- 
ers show rapid response to changes 
in hydrocarbon concentrations. We 
supplement this by a daily test of 
complete hydrocarbon breakdown by 
mass spectrometry using a freeze-out 
method of concentrating the hydro- 
carbons. The analyzers have a long- 
path 35 in. cell and, as they operate at 
atmospheric pressure, we have no 
problem with raising the pressure. We 
vaporize the sampie, as I mentioned, 


Total hydrocarbons analyzer 


in a coil of tubing immersed in a 
boiling water bath and so far we have 
had no trouble. 

WALTON: I now call on P. T. Martin 
of Spencer Chemical to introduce the 
subject which is particularly interest- 
ing to operators of air plants where 
reciprocating compressors are used for 
compression. 


LUBRICATION 


MARTIN, Spencer Chemical Co.: 

In any discussion of air plant 
safety, lubrication must necessarily be 
included. Most of the lubricants in gen- 
eral use today are hydrocarbons and 
this class of materials is a potential 
source of fuel for fires or explosions 
when in contact with oxygen. Oil en- 
tering an air plant with the air, tends 
to accumulate in the oxygen circuit 
where it not only causes operating dif- 
ficulties which I just mentioned but 
presents the greatest safety hazard by 
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virtue of being in contact with the 
highest concentration of oxygen pres- 
ent. It also presents certain operat- 
ing difficulties such as fouling of ex- 
changer surfaces with constant loss of 
heat transfer performance and plug- 
ging of passages resulting in a loss 
of capacity. 

At Spencer’s Vicksburg, Miss., works 
we operate an air plant with a rated 
capacity of 185 tons/day of oxygen. 
The two major sources of oil contami- 
nation in this plant are lubrication of 
the reciprocating compressor rods and 
cylinders in the final air compression 
stages and lubrication of the centrifu- 
gal expanders. The possibility always 
exists of introducing oil by improper 
lubrication of valves in the oxygen 
lines, but this is a minor source com- 
pared to the other two. In our plant 
oxygen is pumped as a liquid in a cen- 
trifugal pump, followed by vaporiza- 
tion. Pump bearings are lubricated by 
the pumped fluid and the motor bear- 
ings are sealed with a lifetime lubri- 
cant. Thus these pumps offer no possi- 
bility of oil contamination. If they 
contain oil from another source and 
lose suction, the heat generated in a 
dry bearing could be sufficient to ignite 
this oil. We think something similar 
to this happened to us and destroyed 
one of our pumps about a year and a 
half ago. 

With regard to lubrication of recip- 
rocating compressors in air service, a 
hazard exists which is not limited to 
air plant operation but can occur 
wherever compression ratios result in 
fairly high discharge temperatures 
and pressures. This hazard is that of 
spontaneous ignition of the oil present 
in the discharge lines resulting in fires 
or explosions. We experienced these 
several times in the initial 2% years 
of operation. 

Reduction of these reciprocating 
compressor lubrication hazards has 
been accomplished by a variety of 
practices. The first is to avoid exces- 
sive lubrication, and experience is the 
best teacher in this matter. Second, 
the use of oil-removal equipment 
downstream of the compressors is, I 
think, a common practice. In addition 
to line separators, activated alumina 
and carbon are used to my knowledge. 
The third is to observe maximum tem- 
peratures at the discharge of the com- 
pressors and take the necessary cor- 
rective action. For instance—broken 
valves should be promptly replaced, 
loading and unloading procedures can 
be written which will minimize high 
compression ratios when starting and 
stopping machi1xzes. The fourth is the 
use of synthetic lubricants. About a 
year and a half ago we switched over 
to Monsanto’s Pydraul 600 for use in 
the air cylinders in our reciprocating 
compressors and have experienced no 
fires or explosions since that time. 
We have used Pydraul AC for the 
past 3-4 months, and its lubricating 
properties have been very satisfactory. 
There are other good synthetics but 


we have had no experience with them. 

Finally, the presence of oil in com- 
pressed air can be recognized by the 
use of a Bureau of Mines (#8485) 
type dewpoint indicator which deposits 
fog upon a mirror. By making routine 
checks of this nature, a hazardous 
situation can be corrected before it 
becomes a major problem. 

Several steps have been taken by 
the manufacturer and ourselves to re- 
duce the hazard of oil from the ex- 
pander system. The only possibility 
of contamination from this source in 
our plant is from oil used to lubricate 
the forward bearing that might find 
its way along the shaft and be dis- 
charged into the air stream in the ex- 
pander housing. The labyrinth seal 
and insulating block around this shaft 
between the wheel and the bearing 
was drilled to receive an air purge at 
a slightly higher pressure than that 
in the expander housing. This purge 
flows along the shaft effectively block- 
ing any tendency of oil to flow in the 
reverse direction. Should the oil drain 
line become plugged, resulting in an 
accumulation of oil in the charnbers 
surrounding the shaft and bearing, the 
level will rise in a volume chamber 
connected to the bearing chamber in 
parallel and equipped with a high 
level alarm. What I am saying in 
effect is that we have a surge pot 
with a level alarm that will accu- 
mulate oil at the same rate as the 
bearing chamber accumulates it. This 
volume chamber (or pot) has about 
five minutes capacity of oil allowing 
the operator sufficient time to take 
corrective action. Should no action be 
taken the oil will eventually discharge 
from a vent normally relieving the 
labyrinth purge. We do not believe oil 
can now enter the plant from this 
source. However, operators continue 
to keep a close inventory on the ex- 
pander oil reservoir and to make pe- 
riodic checks at telltales in the air 
line downstream from the expander 
as secondary precautions. 

Use of synthetic lubricants has been 
considered for expander service, but 
we prefer to undertake to keep all 
lubrication from this source out of the 
plant rather than merely introduce a 
material with a higher flash point. 

Several points may be worth men- 
tioning regarding proper lubrication 
of valves in oxygen service. I think 
this was mentioned earlier. We com- 
pletely disassemble and degrease all 
oxygen service valves at our plant-site 
before installation—in addition to 
specifying, when they are purchased, 
that they are for oxygen service. This 
includes replacing the packing with a 
new packing which has been previous- 
ly soaked in a solvent to remove 
chance traces of oil. Packing and lub- 
ricants should contain no straight hy- 
drocarbon greases or oils. Several 
alternates are available including sili- 
cones and halogenated hydrocarbons. 
Improper use of a hydrocarbon grease 
can be made quite difficult by provid- 
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ing special lubrication fittings and 
guns for oxygen service only. Valves 
or fittings can also be color coded— 
painted, as a warning measure. 

It is well known that lubrication of 
oxygen compressors presents certain 
hazards, but we have no experience 
along these lines and I don’t intend to 
discuss that subject. 

In spite of all efforts to prevent it, 
oil may get into the air plant. When 
this occurs, how is the fact to be 
recognized and corrected before a fire 
or explosion occurs? Telltales, which 
are simply continuous purges into 
clean alumina or some other material 
which will show the presence of small 
amounts of oil, may be installed at 
strategic points in the air and oxygen 
circuits. Larger amounts of oil can be 
detected by a rapid loss of reservoir 
inventory (with no obvious spill), 
loss of exchanger efficiency, and re- 
striction of the oxygen circuit. To 
remove the oil, part or all of the plant 
is warmed and a suitable solvent used 
to flush the affected parts. We've used 
trichloroethylene because it is readily 
available and is less toxic than carbon 
tetrachloride. Even so, its use requires 
great care to see that the toxic vapors 
are not inhaled and that skin contact 
is avoided. Care must also be taken 
that the solvent does not freeze inside 
the equipment and present the opera- 
tor with a new set of difficulties. We 
follow the flushing and draining with 
a hot air stream until solvent vapors 
can no longer be detected. Proper 
planning and execution of these opera- 
tions will minimize the operating 
hazards. 

WALTON: Anyone care to comment 
on lubricating practices ? 
ANONYMOUS: With the Bureau of 
Mines dewpoint analyzer is quantita- 
tive data obtained or is qualitative 
detection? What about breakdown 
fractions of oil—can you pick those up 
at different dewpoints with any degree 
of accuracy’? We've actually tried that 
and I was just curious to learn 
whether Mr. Martin has any informa- 
tion on this? 

MARTIN: This dewpoint tester in- 
volves only an oil film on the mirror, 
and it isn’t quantitative. Answering 
your second question—we haven't 
reached any conclusions about break- 
down fractions. 

WALTON: Mr. Maune, who had to 
leave, told me that in his air plant he 
compresses air to 600 lb. in three 
stages. They’ve been using Pydraul. 
About two weeks ago a discharge 
valve in the third stage broke and 
before they could get the compressor 
shut down the temperature had gone 
up to 700°. A fire developed at that 
point and proceeded on to the after- 
cooler. It points up the fact that al- 
though synthetic lubricants are more 
desirable, they do contain carbon 
atoms and are combustible to some 
extent. 

NORRIS, New England Gas Products: 
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We have been using Cellolube 220, a 
tricresylphosphate, since 1953. We've 
had no trouble with it. We do find a 
little more cylinder ring wear, but not 
enough to compensate for returning 


to oil. We have had a number of 
flashes with oii. We first used a regu- 
lar good grade of oil which developed 
considerable carbon on the valves. We 
then switched to a high detergent oil 
which carried through our filters into 
our columns, which resulted in an ex- 
plosion in the after boiler. We have 
had wonderful success with Cellolube 
220. 

SANDERS, The Texas Co.: Mr. Mar- 
tin, is the problem one of breakdown 
products of the lubricant or is it the 
oil itself that is being carried through 
and in that case is the synthetic lubri- 
cant any different? Before he answers, 
I want to mention something that has 
been done in our air compressors in 
Hydroformer operation for a number 
of years which is a way to prevent 
final discharge stage fires. It is simply 
the injection of water into that point. 
We are installing this system on our 
installation at Lockport. 

MARTIN: My opinion is that it is the 
oil itself but that is a personal opinion 
and isn’t necessarily justified or veri- 
fied by any work we've done. 
ANONYMOUS: We have essentially 
the same setup as Mr. Martin. We 
have checked the air downstream of 
the alumina dryer through a Dollinger 
filter and have found that a minor 
quantity of synthetic lubricant gets 
through there to the air plant. It will 
not register at -90 dewpoint. We 
have not found that it has given us 
any trouble in the quantities present. 
Our experience with Pydraul is that it 
cleans up the lines in the inner cool- 
ers, etc. 

ROTZLER, Monsanto: A tool that we 
have found useful in construction of 
a new plant to learn whether piping 
had been degreased to the extent we 
think it shonld be, is an ultraviolet 
light which fluoresces any hydrocar- 
bon. The particular disadvantage is 
that it is so extremely sensitive that 
other things will also fluoresce to some 
extent, and it may take a little longer 
to get the plant built. 

CHUBB, Atlantic Refining: We have 
a similar oil problem with compressors 
in the synthesis loop of the ammonia 
plant. We are going to try within the 
next week, 2 method that may be of 
assistance to others in tracing down 
their oil troubles. We will introduce 
into one of the compressors a radio- 
active oil and with Geiger counters 
we will try to follow that oil through- 
out the plant and find out just how 
far it goes, how much of it gets past 
our activated alumina filters, etc. 
Maybe next year we will be able to 
report on how we made out. 
WALTON: We are quite interested in 
seeing how this tool works. 
ANONYMOUS: Our problem is some- 
what different from those which have 


been expressed here in that ours are 
not tonnage plants, but small, prin- 
cipally liquid oxygen plants for ship- 
board use. For that purpose in our air 
compressors we use small, usually 4- 
stage compressors which give us a 
rather serious lubrication problem. We 
have done some preliminary labora- 
tory testing of the fluor lubricants and 
although these are expensive and 
might be inappropriate for larger 
plants, it appears that they might be 
justifiable for our smaller plants. We 
must have much better cooling in the 
successive stages if we are going to 
use them as they do not have a good 
viscosity index. 
KARWAT, The Linde Co.: Permissible 
concentrations of oil in the air enter- 
ing separators should not be higher 
than 0.1 pt./million. Norma! methods 
of eliminating the oil from the air 
coming from the compressor are in- 
adequate. But I have heard of one 
means which is in use but have not 
confirmed it. This is to introduce after 
compression hot (70 to 100°C) air 
which is saturated with water vapor, 
and then cool it down. This produces 
a mist which entrains all drops of oil. 
In vaporizing liquid oxygen which 
contains oil, the oil is entrained and 
deposits in the tubing in very thin 
films which are so sensitive that an 
explosion is to be expected, based on 
experience with films in tubes or steel 
flasks or similar apparatus. 
WALTON: Has anyone tried a syn- 
thetic lubricant in an expander? 
ANONYMOUS: We've used tricresy!- 
phosphate in reciprocating expanders 
from 2,500 to 70 lb. discharge, for 
about three years. Actually I’m not so 
sure that this is any better than a low 
flash point oil, the reason being that 
the tricresylphosphate in the oxygen 
system itself is not in my opinion as 
safe as some may think. 
HOLSTEIN, Atlantic Refining: The 
lubricating systems for expanders are 
not completely foolproof and present 
an even greater hazard since oil 
leakage at this point is deeper in the 
plant system. Our own experience has 
been with a plant served by a cen- 
trifugal compressor and expander. 
These have shown nil oil entrainment 
in four years of operation. We, how- 
ever, are seriously concerned with this 
problem and have plans for solvent 
deoiling should it become necessary. 
The solvents used are carbon tetra- 
chioride, perchloroethylene, or hexane. 
We have had experience with deoiling 
our cascade refrigeration system and 
there we chose to use hexane due to 
the proximity of our ammonia system 
and our fear of halogen poisoning of 
our synthesis catalyst. 
WALTON: Has anybody used any in a 
centrifugal expander—30,000 rev./min. 
or 20,000 rev./min.? Many of us have 
talked about it but none of us has 
tried it, so far as I know. Mr. Martin 
mentioned safety devices that prevent 
oil from entering the air in expander 
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streams, but safety devices don’t al- 
ways work. 

The next topic is SILICA GEL AB- 

SORBERS AND PREFILTERS. Mr. 
Frank Kerry of Air Liquide will intro- 
duce this subject. 
KERRY, Air Liquide: This subject is 
so very well known that | will be brief 
in introducing it. 1 will report on ex- 
perience based on the operation of our 
own plant, plus some of the plants we 
have recentiy designed. 

We have found that in plants that 
stop and start often, in other words, 
producing oxygen on a batch basis, 
alumina was a little better than silica 
gel because silica gel would absorb 
water and a certain amount of attri- 
tion would ensue. bor plants operating 
for long periods of time silica gel had 
an obviously higher adsorption rate 
for acetylene. Silica gel proper has a 
higher absorption capacity for acety- 
lene than pellet form silica gel or 
Sovabead. However, we have preferred 
Sovabead because it has better resist- 
ance to mechanical attrition. 

Concerning filters regeneration, our 
policy has been to oversize these silica 
gel filters, so they would be switched 
long before the entire filter was con- 
taminated. The deriming period of 
such filters is determined after the 
plant is started and it is possible to 
find out what the actual plant capacity 
is, and what the entrainment of hydro- 
carbons is. Finaliy, one determines the 
most suitable combination of tempera- 
ture and time to dispose of not only 
acetylene but also traces of other 
hydrocarbons and small amounts of oil 
vapor. A minimum of 180° F. is 
necessary. Acetylene desorbs quickly. 
In some cases we raise to as high as 
350° F. to make sure. 

It is almost hopeless to design the 
silica gel (rich liquid) filters to take 
care of any sudden slugs of contam- 
ination. We have installed in two 
plants prefilters or silica gel filters in 
the vapor phase. One of these plants 
has been in operation now for several 
months and in two instances of slug 
contamination, these prefilters were 
able to handle the extra load. 

If both the prefilters and the rich 
liquid filters fail to stop the contam- 
inants from entering the main vapor- 
izer or auxiliary vaporizer, what do we 
do? Obviously, one can shut down the 
plant. This gives a choice of dumping 
the liquid from either auxiliary vapor- 
izer or the main vaporizer, and if so 
when does one safely dump it? Our 
rule is to fix certain safety limits for 
contaminants contained in the main 
vaporizer and in the auxiliary vapor- 
izer. We divide these into “operating 
limit,” “dangerous limit” (which, al- 
though it is perfectly acceptable to 
run the plant, means the operators are 
required to find out what is wrong), 
and “unacceptable limit’—as soon as 
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the contamination reaches this limit- 
the liquid has to be dumped. 

WALTON: Mr. Kerry has added to 
this introduction the SHUTDOWN 


PROCEDURES topic and I think it 
might well be discussed with absorbers 
and prefilters. 
WEIGERS, Cyanamid (New Orleans): 
We use hot nitrogen for deriming, 
aiming for an outlet temperature of 
180°F. to make sure we remove such 
strongly adsorbed materials as am- 
monia and HCN present and we know 
that when we reach 180° F., these ma- 
terials have been removed. We haven’t 
had sufficient experience to be able to 
say how often we are going to have 
to change whole silica gel charge, but 
as a start, we plan initially to change 
every two years. Whether we'll have 
to change it in a shorter period of 
time, we don’t know. 
BUTIKOFER, Standard (Indiana): We 
have in effect three sets of limits for 
the various contaminants: 1. The nor- 
mal operating range. 2. A “caution” 
set (which means extensive purging). 
3. The limit which means “shutdown” 
of the plant. In the third circumstance 
we would cut the air out of the box 
and again carefully check our contam- 
inants. If we find them high, we would 
blow down. We have a brass line 
through which we can blow the liquid 
oxygen out into a tank, from our box 
where we can let it evaporate. In the 
course of checking our plant, we do 
shut it down, for as long as a two-hour 
limit. If the downtime exceeds two 
hours, then we automatically blow it 
down. The reason for that is we feel 
the primary exchangers will warm up 
enough so that when we reintroduce 
the air into the plant on start-up, we 
can probably displace CO, off the 
primary exchangers, which in turn 
would be caught by our vapor phase 
filters and displace hydrocarbons on 
them directly into the liquid oxygen. 

I would like to hear some discussion 
about a proper length of time to hold 
the plant with its liquids in a static 
state but not in operation, before you 
blow it down. 
WALTON: There have been a numter 
of statements made and articles 
written saying that when you shut 
the plant down you should not hold 
the liquid for more than a short time. 
But no one has defined what a short 
time is. Anyone care to comment? 
HIMMELBERGER, Air Products: 
Again, the use of good analytical tools 
is the best way to determine how long 
you can hold liquids. If you can ana- 
lyze frequently enough, you can check 
the pattern of the increase in contam- 
inants in any liquid reservoir and 
judge your dumping procedures ac- 
cording'y. 
HOLSTEIN, Atlantic: I know your 
problem and we have been faced with 
it many times. I think we are of a 
highly nervous nature so our choice is 
usually to dump the liquid. 

Usually these things come on rap- 


idly. You don’t know how long repairs 
are going to take and you go along for 
15 to 20 min., possibly more, and then 
decide “let’s get rid of it.” The pri- 
mary reason is that analytical proce- 
dures require more time than we wish 
to risk. 

WALTON: There you have quite a 
divergence of opinion—from 15 min. 
to 2 hr. 

WEILAND, Ketona Chemical: I'd like 
to comment on one part of Mr. Buti- 
kofer’s remarks. I would warn against 
purging your oxygen into a tank. We 
did that—both our normal purge and 
any dumping that we did went into a 
tank that was partially buried. We 
did not get enongh heat exchange out 
of the tank so we did not boil off all 
the liquids completely. Over a period 
of time we apparently accumulated in 
that very small tank some hydro- 
carbons or other explosive materials. 
The whole thing blew. Fortunately no 
harm was done but we now purge our 
oxygen on to the ground or to an 
aluminum plate above the ground. 
BUTIKOFER, Standard (Indiana): 
The tank I described has no bottom. It 
rests on gravel. I shouldn’t have called 
it a tank. 

WALTON: It might be of interest to 
note here that we just installed a 
blowdown system which consists of an 
aluminum heat exchanger with bay- 
onet-type tubes so that we get com- 
plete vaporization of the liquid which 
is dropped out. 

LAWRENCE, USI, Tuscola: We have 
been down as long as 36 hr. and 
started up by just getting the level 
down in the main vaporizer long 
enough to see the level. We don't 
dump the bottom traps and as long as 
we didn’t have any hydrocarbon to 
start with we run a quick test for 
acetylene before and as soon as we 
start up. We have never seriously 
worried about the time limit. 


KARWAT: There is a question of 
simultaneous presence of CO., acety- 
lene, and perhaps other hydrocarbons 
on the surface of silica gel. We have 
made the following experiment. We 
have had a stream of nitrogen con- 
taining some CO, and have loaded a 
layer of silica gel with carben dioxide 
up to the saturation point. We then 
stopped the stream of nitrogen-CO, 
and replaced it with a stream of nitro- 
gen mixed with acetylene. We wanted 
to see whether the acetylene comes 
past the silica gel. The result was that 
no acetylene came through; only 
the CO,. This shows that the acety- 
lene is more strongly adsorbed than 
the CO,. On the other hand, CO, cannot 
drive off acetylene from a surface of 
silica gel. At the moment I am not in 
a position to report on other hydro- 
carbons. 

NEUMANN, Texas Co.: As to pre- 
vious actual experience at our plant 
at Brownsville, we had two sets of 
silica gel filters and one of them was 
on an air stream going to the expand- 
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ers. The other was the usual rich liquid 
filter. It so happens that on our plant 
piping arrangements one filter regen- 
erated concurrent flow where the ma- 
terial went through it in normal opera- 
tion, and the other went countercur- 
rent. In the deriming of these filters 
some analyses were made by mass 
spectrograph on what came off at which 
temperature and there was a peculiar 
pattern of removal. In one set of fil- 
ters, CO, came off first and in the other 
set, the acetylene came off first. This 
could be entirely explained on the 
basis of CO, displacing the acetylene. 
WALTON: Anyone else have any data 
on this subject ? 

CHUBB, Atlanta Refining Co.: We 
have made one set of tests on the re- 
generation of a Sovabead or Mobil- 
bread filter. To do this, we regenerated 
with nitrogen to a bed temperature of 
108°F. We sampled the regeneration 
stream continuously and got the fol- 
lowing rough set of data represented 
by a plot of the bed temperatures 
versus the percent of the total de- 
sorbed materials, as shown in Figure 
1. The acetylene curve is kept sepa- 
rate. The saturated hydrocarbons are 
grouped in one curve and the unsatur- 
ated hydrocarbons are grouped in the 
other curve. This is the extent of our 
data on regeneration of Mobil beaa 
filters to date. 

WALTON: We intend to repeat this 
test a number of times more in order 
to refine and prove the data. This is 
just the first attempt and we thought 
it might be of some interest to you. 
KNOX, St. Paul Ammonia: With re- 
gard to this problem of CO, carrying 
through, that is what we normally con- 
sider a cold start-up. It is our prac- 
tice to reestablish the temperatures 
in the warm end again by means of the 
start-up by-passes and thereby again 
reach operating temperatures. Any 
CO, that could be carried through ini- 
tially while the front end exchangers 
are warmer, goes back into the atmos- 
phere through the waste nitrogen 
vent. By following this procedure we 
do not feel that we have any problem 
of this kind because by establishing 
our operating temperatures before the 
flow is put on through into the high 
pressure column, any residual CO, is 
frozen out and contained in the same 
parts of equipment as would occur 
with normal day-to-day operation. 
LAWRENCE, USI, Tuscola: Even on 
a two or three hour downtime, when 
you start up it is with a very small 
flow whereby your exchanger never 
really warms up. I couldn’t see the 
possibility of slugging it even if you 
are shut down for 8 to 12 hrs. One 
doesn’t have to use the by-pass if 
you still never warm the exchangers 
enough to get CO,. When you do get 
CO,, in our case, I know we can’t 
start the turbine. The CO, will flood 
the suction screen on the turbine and 
it will not run and we can’t get a 
very large flow into the plant. So, in 
our case, I’m going to rule the CO, 
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Fig. 1. Hydrocarbon desorption from 
Mobil bead using nitrogen for regenera- 
tion 


theory out, I think. 
WALTON: Well, let me try to answer 
that in this way. From our own 
experience we know that it gets all 
the way through to the main vapor- 
izer—we think by a combination of 
two things. One is physical entrain- 
ment at the end of our reversing ex- 
changers. Two, is the fact that it defi- 
nitely does have some partial pressure. 
We’re sure that it is CO, because 
over a period of three or four months 
the pressure drop in our reflux ex- 
changer builds up and it is necessary 
for us to shut down and warm that 
up to about —150, at which time the 
drop clears. Any other comments? 
MOODY, Air Products: One sugges- 
tion for extended downtime. When 
the plant is shut down all the liquid 
in the high pressure column can be 
transferred to the sump in the low 
pressure column diluting any hydro- 
carbon concentration there. Since any 
further concentration is due to the 
heat leak entering the column from the 
outside atmosphere, the period of 
shutdown before draining is extended 
without running into any dangerous 
hydrocarbon concentrations. 
WALTON: We have had Sova beads 
in our original filters and after about 
three years’ operation we shut down 
the plant and decided, on general 
principles, to change this material. An 
analysis indicated the Sova bead had 
lost very little of its efficiency. As we 
use a centrifugal air compressor, lube 
oil contamination wasn’t a problem. 
There was little dust found in filters. 
Another discovery: with a thermo- 
couple on the regeneration line down- 
stream from the bed and with the 
heater that we had, the highest re- 
generation temperature we were get- 
ting was about 80°. But by installing 
a thermocouple in the bed itself, it 
showed the bed actually to reach 180°. 
The next topic—FREQUENCY AND 
METHOD OF CLEANOUTS—Will be 
introduced by Mr. Holstein of Atlantic 
Refining. 
HOLSTEIN, Atlantic Refining Co.: 
The frequency and method for clean- 
outs will vary with each plant, and are 
basically related to plant location, at- 
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mospheric conditions, and plant design. 
Once a plant is in operation, the need 
to clean out is determined by econom- 
ics and safety considerations. The ma- 
terials which concern us are CO., 
water ice, oil accumulation, and atmos- 
pheric dust and dirt. 

The deriming of almost all CO, or 
water ice occurs during the standard 
cycle for the primary exchange sys- 
tem. It is, however, possible for these 
materials to pass into the plant sys- 
tem and accumulate at various points 
with the result that the operating 
efficiency is impaired. This can occur 
gradually during normal operation or 
rapidly as a result of plant upset such 
as power or equipment failures. The 
remedy for this situation is to warm 
the plant to a suitable temperature 
and purge all, or a particular section 
of the plant. It has been our experience 
that partial deriming may be required 
every few weeks or months (usually 
brought on by some equipment mal- 
function such as sticking rotovalve) 
and complete deriming about every 
year. 

Have had no knowledge or experi- 
ence about dirt removal although peri- 
odic inspections have indicated some 
entrainment of particulate matter. We 
anticipate it will be necessary to clean 
the system, particularly the fractiona- 
tion tower, if an increase in this 
building should be noted. We hope 
that periodic complete deriming will 
minimize the problem since some dirt 
removal is accomplished at these 
times. We know of at least one oper- 
ator who is seriously concerned about 
the purity of his product due to dirt 
accumulation. 

WALTON: I am seriously concerned 
as to what will happen some time 
when dirt accumulates in the towers 
and affects their fractionating effici- 
ency. With some towers, the top can 
be cut off and the tray cartridge lifted 
out. This does represent, however, 
a long shutdown, Other towers are 
so designed that one is not able to do 
that. Has anybody had any experience 
with cleaning out a distillation tower? 
KERRY: In our own oxygen manufac- 
ture operating department we do clean 
out the distillation tower with a grease 
solvent. We have found that even with 
silica gel filters, etc., there is a film 
of grease which does accumulate in 
the tower and we have used carbon 
tet and trichloroethylene to clean it 
out. We do this quite regularly and 
about once a year we stop for general 
overhaul and you might say for pre- 
ventive maintenance. We do know of 
one plant that ran for three years 
without stopping and frankly we don’t 
recommend it. 

NORRIS, New England Gas.: We used 
to wash down our distillation column 
once a year but that was when we 
were using potash as a drying agent 
ahead of the fractionating column. At 
that time we used to wash with a mix- 
ture of warm vinegar and water, and 
then finished with carbon tetrachloride. 
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Since then we have been using activ- 
ated alumina as a dryer, we’ve been 
washing out once every two years with 
carbon tet, but plan to use something 
else. 

ANONYMOUS: We have in operation, 
I think for over ten years, a small 
liquid nitrogen column with an oil 
lubricated expander and we had occa- 
sion to replace the column after ten 
years of operation. We took it apart 
and carefully examined it. At no time 
had we cleaned it out and still there 
was no indication that we had either 
oil films or excessive particulate ma- 
terial in the column. One of the rea- 
sons for this, we believe, was that the 
column was periodically defrosted on 
a weekly schedule with complete de- 
frosting and bringing the equipment 
up to well above room temperature 
each time. 

WALTON: The next subject—METAL 
INSPECTION—will be introduced by 
Mr. Chubb. 

CHUBB. Atlantic Refining Co.: Metal 
inspection as a topic was covered thor- 
oughly as far as ammonia plants are 
concerned, at the earlier session. I will 
introduce only one new aspect. This is 
the inspection and use of aluminum 
for exchangers, pipings, etc. We have 
quite a bit of aluminum in our air 
plant and our experience generally has 
been favorable. We had quite a bit of 
difficulty in some sections of the plant 
with poor original welds, in the origi- 
nal construction stage. These did not 
show up until after about three years 
of operation. At that time we had sev- 
eral leaks. I think Mr. Walton told 
you about the explosion we had, and 
minor as it was, it was still quite a 
warning. Upon examining the piping 
and exchangers, where we had all 
these leaks, we found something in the 
order of 30 to 40 places where faulty 
aluminum welding was leaking and 
certainly could have gotten us into 
even more trouble if it had gone much 
farther. 

We would like to hear from anyone 
who has had experience with faulty 
aluminum welding, aluminum failure, 
etc.—what kind of inspection pe- 
riods they have, what type of inspec- 
tion they use for aluminum welding 
and aluminum piping. 

WALTON: Anyone like to comment 
on that subject? I don’t know how 
many of you are in states that have 
been recently reviewing their laws 
governing inspection of pressure ves- 
sels. Pennsylvania’s code is getting 
quite a going over at the moment and 
we are told that it is liable to become 
much more strict than it has been in 
the past. It’s quite possible that we 
may be faced with some kind of regu- 
latory requirements for inspection of 
pressure vessels in the air plant. I 
think it is something we might devote 
some thought to and find out, if we 
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don’t already know, what the climate 
is in your own states in this regard. 
ANONYMOUS: With respect to the 
problems with aluminum, one that is 
particularly difficult to police is the 
selection of the right welding wire. In 
the construction of some of our plants 
we use a number of different alumi- 
num alloys which from outward ap- 
pearance appear to be the same. Some 
rods with some alloys will form a 
very brittle weld that does not develop 
the strength of the base metal nor 
does it even approach it. We have un- 
dertaken to take a good many steps 
to insure that the correct welding wire 
is used and even in spite of that, we’ve 
found the wrong ones can slip through. 
Particularly bad is the welding of type 
61 alloys to 52 or 54 alloys. 

With respect to metal inspection, 
one area which we found requires at- 
tention is in the discharge piping from 
the air compressors to the air separa- 
tion plant. Often there are corrosive 
materials in the air which along with 
the condensate form acids that corrode 
the pipe. We find it essential that 
metal inspection policing be done in 
this area. 

MASSEY, Monsanto (Texas City): 
We got into a problem during a recent 
construction program which might 
help others to know about. We have 
the aluminum brazed exchangers and 
during construction, we put water in 
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them to hydrostatically test the 
whole system. Our water is slightly 
alkaline. After draining the water out, 
and during the heading up, we had a 
fire due to hydrogen accumulation. 
This amazed us. We hadn’t realized 
that aluminum would evolve hydrogen 
with a very slightly alkaline water 
and I believe it will also do this with 
slightly acid water. I think it might 
be an advantage to anybody going into 
construction with brazed aluminum to 
remember that if you get water in 
them you are definitely going to get 
hydrogen. We dried the exchangers 
and had no more trouble. 

WALTON: That’s an_ interesting 
point. 

HOLSTEIN, Atlantic Refining: When 
we were shut down for extensive re- 
pairs after our explosion, and after 
we had removed all of our insulation 
from the cold box, we had a few 
gashes in some of our Trane exchang- 
ers due to the use of sharp tools. It 
has beer our experience that repairing 
these aluminum exchangers is not a 
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“do it yourself” job. We tried it sev- 
eral times and failed, and finally de- 
cided to get the manufacturer’s 
service man who did a very fine job. 
WALTON: One thing that concerned 
me in reviewing the available litera- 
ture on the subject—I believe Dr. 
Karwat made a statement at Boston— 
that some oxides of nitrogen are cor- 
rosive. Would you care to amplify 
that any, Dr. Karwat? 

KARWAT: In the case of having 
some nitrogen oxide and some nitro- 
gen dioxide present after warming up 
the apparatus, these with water may 
form nitric acid. 

WALTON: The difficulty we had with 
aluminum welds was mainly with 
small piping. Where aluminum welds 
are made in piping large enough to 
use chill rings, the welds were good 
and sound. But in the smaller lines 
where you can’t use a chill ring, there 
were many, which on examination 
showed fine cracks on the inside. These 
cracks grow very slowly. It is ex- 
tremely important that the technique 
of welding small aluminum lines be 
well understood by the welder and 
welding supervisor. We sent a super- 
visor and three or four welders out to 
the Alcoa plant at New Kensington 
for training in the methods which 
they recommend. I’m sure the Alumi- 
num Company would be glad to assist 
others. 

STOCKBRIDGE: Southern Nitrogen: 
I'd like to ask Mr. Walton what meth- 
od was used to determine the cracks? 
Did you have to destroy the welds? 


WALTON: To show up the cracks 
which were there we used dye check- 
ing. Then on welds that we suspected 
we cut out and cut them in half and 
used dye check in microscopic exami- 
nation. 

WALTON: I would like to comment 
briefly on the catalytic oxidation of 
the air intake for air plants. 

A successful and economical device 

would remove substantially all the 
hazards that we discussed. The difficul- 
ty in the past and to the best of my 
understanding at present, is that with 
the catalysts tried so far, too high a 
temperature is required to be practical 
and economical. Reasonable tempera- 
ture suffices for some compounds but 
for others it is necessary to get up 
into 800°, or so. 
KERRY: Our work has shown results 
which so far are optimistic for plants 
which have centrifugal compressors, 
and not so good, unfortunately, for 
plants using oil lubricated compres- 
sors. Most of the catalysts tried so 
far show very well for acetylene but 
not too well for ethylene-propylene. 
One has to go to a higher tempera- 
ture. It’s not impractical but you 
might say it would be desirable to 
eliminate these higher temperatures. 


Sessions held at A.I.Ch.E. National 
Meeting in Baltimore, Fall, 1957. 
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Selecting the kind 
and size of PILOT PLANTS 


How to reduce development costs, and how 
to reduce the time required to commercialize 
processes in the building of petrochemical 
pilot plants. The authors tell how one com- 
pany, adhering to several general practices, 


effected such results. 


Nathan Fragen, G. H. Weisemann, K. C. Peterson, 
Standard Oil Company (Indiana), Whiting, Indiana 


| BUILDING PETROCHEMICALS pilot 
plants, Standard Oil Company (Indi- 
ana) has used certain practices to 
reduce development costs and the 
time required to commercialize proc- 
esses. As defined here, a pilot plant 
may be a completely integrated scale 
model of a commercial plant, a model 
of one portion of a commercial plant, 
a combination of several pieces of 
equipment, or even a single piece of 
equipment. The pilot plants have had 
capacities as low as 50 ml./hr. and 
as high as several hundred pounds 
per hour. Semiworks units for produc- 
ing quantities of product large enough 
for marketing are beyond the scope of 
this discussion. 

In the choice of the kind and size 
of pilot plant to build, each project 
must be considered individually, con- 
sideration being given to the purpose 
of the pilot plant. This may (1) 


to supply data for the design and 
operation of a commercial unit, (2) 
to supply samples of products for eval- 
uation, or (3) to supply both design 
data and samples. Whichever the pur- 


Figure 2. Detergent-alkylate plant. 


pose, minimum time and reasonable 
cost are the desiderata. 


Pilot plants for design data 


Several practices have proved use- 
ful for obtaining data for the design 
and operation of commercial units. 

Whenever possible, the pilot-plant 
stage of development is leaaand 
altogether since much money and time 
can thereby be saved. However, the 
pilot-plant stage can be by-passed 
only for processes involving opera- 
tions on which there is sufficient ex- 
perience for commercial units to be 
designed solely from data obtained in 
laboratory glass equipment. In most 
projects, design data for some steps 
of the process can be obtained in lab. 
oratory equipment, but other steps 
must be studied in a pilot plant. Data 
required for the design of distillation 
units can usually be obtained in lab- 
oratory apparatus or from the physical 
aa of the materials to be 

andled. 

When pilot-plant operations are re- 
quired, equipment is 


employed whenever possible. Distilla- 
tions, for example, are usually handled 
in such equipment. In most cases, dis- 
tillations on a pilot-plant scale are not 
made for nuaiies data but only for 
supplying feeds for the work on other 
phases of the process or for work-up 
of products to prepare samples. 

Pilot plants built primarily to obtain 
design does are vw as small as pos- 
sible consistent with the use of stand- 
ard fittings, valves, pumps, and instru- 
ments. This practice holds down both 
the initial costs and the — 
costs. Usually less manpower is need 
than for larger units, and the time 
and cost of preparing feeds and cata- 
lysts are lower. Small units also save 
space, increase safety and emp 
flexibility, simplify waste disposal, a 
make it easier to modify the equip- 
ment. However, larger pilot slants 
must often be used to obtain needed 
data for equipment design. 

Integrated pilot plants, involvin 
the sequence of operations projectec 
for the commercial plant, are built 
only if the intermediates are unstable 
or if the recycling planned for the 
unit leads to a build-up of by-prod- 
ucts, impurities, or catalyst isons. 
Operations are usually simpler and 
the required data usually more readily 
obtainable if the equipment for the 
various steps is not integrated into 
one unit. 

Three development projects illus- 
trate these practices. 


Detergent-Alkylate process. In the 
detergent alkylate process, shown 
schematically in Figure 1 below, ben- 
zene is alkylated with propylene tet- 
ramer with the use of aluminum chlor- 
ide catalyst. The propylene tetramer 
is fractionated to remove light and 
heavy ends. Heart-cut propylene tet- 
ramer, benzene, and aluminum chlor- 
ide are fed continuously to the alkyla- 
tion reactor. Effluent from the reactor 
passes to a settling tank, where a 
complex of aluminum chloride and 
hydrocarbon is removed and recycled 
to the reactor, The alkylate is then 
treated with caustic, and excess ben- 
zene is removed by distillation and 
recycled. The alkylate is fractionated 
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to prepare detergent alkyiate with a 
narrow boiling range. 

An existing commercial plant was 
available for this operation. Because 
all steps in the process involved oper- 
ations quite familiar to plant workers, 
the suitability of existing equipment 
and the modifications required were 
readily determined. The suitability of 
existing equipment for distilling the 
crude propylene tetramer was deter- 
mined by calculation from available 
data on properties of hydrocarbons. 
The catalyst-handling methods were 
worked out on the basis of experience 
with aluminum chloride slurries. Ex- 
perimental data needed on the alkyla- 
tion step, such as reaction rate, yields, 
and optimum reaction conditions, were 
o cained in the laboratory. Batch and 
continuous-flow experiments made in 
1-liter flasks showed that yield and 
product distribution were insensitive 
to reactor design; thus it was possible 
to scale-up directly from laboratory to 
plant. The settling rates of the com- 
plex and the caustic-treating require- 
ments were also determined in the 
laboratory. An analysis of the crude 
product was made in laboratory frac- 
tionation columns, and standard cal- 
culation techniques determined the 
suitability of plant equipment for 
product distillation. 

A picture of the plant is shown in 
Figure 2. Six to 12 months were saved 
by by-passing the pilot-plant stage of 
Although some operat- 
ing problems remained to be solved 
in the commercial unit, additional 
profits obtained by getting into pro- 
duction early far exceeded the costs 
resulting from these disabilities. 


Aromatic-hydrocarbons process. A 
small, integrated pilot plant was used 
in developing a versatile process for 
producing selected aromatic hydro- 
carbons. In this process (Figure 3) 
aromatic hydrocarbons are alkylated, 
isomerized, or disproportionated in 
the presence of hydrogen fluoride and 
boron trifluoride. One application of 
this process is the production of meta- 
xylene from mixed xylenes. Hydrocar- 
bon feed and treating agents are fed 
continuously to a contactor. The com- 
plexed reaction product goes to a 
decomplexer, where the hydrogen flu- 
oride and the boron trifluoride are 
separated from the hydrocarbons and 
recycled. The hydrocarbons are then 
distilled to separate and purify the 
products. 

To prevent undesired reactions, the 
hydrogen fluoride and the boron tri- 
fluoride must be separated from the 
hydrocarbon immediately after the re- 
action product leaves the contactor. 
Therefore, the pilot plant built to 
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Figure 6. Oxo process. 


Figure 7. Small Oxo pilot plant. 


Figure 8. Completed commercia! full- 
scale Oxo plant. 
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Figure 3. Aromatic-hydrocarbon process. 


Figure 4. Aromatic-Hydrocarbons Pilot 
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study the process was an integrated 
unit that incorporated the contacting 
step and the decomplexing step. How- 
ever, the distillation of product was 
not included, but was done in general- 
purpose equipment. The pilot plant, 
shown in Figure 4, was as small as 
could be built with conventional 
equipment. A 1-gal. contactor was 
used and about % gal./hr. of product 
was made. Although the pilot plant 
was small, it was large enough to 
demonstrate the process and obtain 
the data needed for design of a com- 


mercial unit. 


Para-Xylene process. Large pilot- 
plant equipment was needed in the 
development of a process for sepa- 
rating para-xylene from mixed xylenes. 
The primary operations (see Figure 
5) are crystallization and centrifuging 
at low temperatures. Mixed xylenes 
are dried and cooled to about 
—100°F. to crystallize the para- 
xylene, and the resulting slurry is 
centrifuged. The crude para-xylene is 
then purified further by a second 
stage of crystallization and centrifug- 
ing. 

Crystallization-temperature require- 
ments, yield, and product purity were 
determined in laboratory equipment, 
so a aps plant was needed only to 
provide information for the design of 
the crystallizers and to determine the 
centrifuging needs. Needed  infor- 
mation to design the crystallizers 
included agitation requirements, heat- 
transfer coefficients, ‘holding-time re- 
quirements, and fouling characteris- 
tics. Because all are functions of the 
design of the crystallizer, a 750-gal. 
model of the proposed commercial 
crystallizer was aaa in the pilot plant. 
The centrifuge was a model of the 
machines proposed for the commercial 
unit and was supplied by the manu- 
facturer. It was used to demonstrate 
the suitability of the machines for 
producing the required purity of prod- 
uct, to determine the number of ma- 
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chines required, and to determine the 
amount of solvent required for wash- 
ing the cake. 

The capacity of the pilot plant was 
about 2% of that of the projected 
commercial unit. The commercial unit 
designed from the pilot plant data 
operated as senilienall with regard to 
both product purity and capacity. 


Pilot plants for samples, 
design data, and both 


Pilot plants are sometimes assem- 
bled for the primary purpose of pre- 
paring samples either because such 
samples are needed for appraisal be- 
fore detailed process development is 
started, or because samples but no 
experimental data are required. 

So that samples can be made avail- 
able promptly, general-purpose equip- 
ment is used whenever possible for 
preparing them. Such basic facilities 
consist of process kettles of stainless- 
steel and Gesotinnd construction with 
capacities of 5 to 500 gal. Heat ex- 
changers, receivers, pumps, filters, 
centrifuges, and other equipment are 
comhined with these kettles as re- 
quired. Permanent all-purpose units 
are used for distilling feeds, inter- 
mediates, and products. 

Special equipment, however, must 
be used for processes that require un- 
usual temperatures, pressures, or ma- 
terials of construction. For example, 
a special unit was built for preparing 
samples of aromatic hydrocarbons by 
the previously described process of 
treating hydrocarbons with hydrogen 
fluoride and boron trifluoride because 
ordinary stainless-steel and glass-lined 
equipment was unsatisfactory. 

Pilot plants for preparing samples 
are made as simple as possible. Inte- 
gration of equipment is held to a 
minimum to simplify construction and 
operations. This simplification permits 
maximum efficiency. 

Use of the same pilot plant for 
obtaining design data and for making 
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samples is illustrated by the develop- 
ment program for the Oxo process for 
making alcohols from olefins. The Oxo 
process, shown schematically in Fig- 
ure 6, comprises feed distillation, con- 
version of the olefin to the aldehyde 
by reaction with carbon monoxide and 
hydrogen under pressure, removal of 
the catalyst, intermediate distillation 
to concentrate the aldehyde, hydro- 
genation to the alcohol, and ae 
distillation. Olefin is converted to al- 
dehyde in a homogeneous system with 
a cobalt catalyst, and catalytic hydro- 
genation of the aldehyde takes place 
in a fixed-bed reactor. 

Two pilot plants were used in the 
development program: (1) a mini- 
mum-size unit and (2) a larger unit. 
Both units were used for obtaining de- 
sign data and for preparing samples. 

The small continuous-flow pilot 
plant (Figure 7) had a liquid-feed 
rate of 3 gal./day, and was used to 
obtain the data for economic evalua- 
tion of the process, to evaluate feeds 
and catalysts, and to prepare small 
samples for preliminary product eval- 
uation. In addition, the data needed 
for the design of the commercial unit, 
except for reactor-design data, were 
obtained either in this small pilot 
plant or in the laboratory. The use of 
small equipment made it possible to 
obtain such data rapidly. 

A larger pilot plant with a liquid- 
feed rate of 50 gal./day was used to 
obtain data for design of the reactors, 
to demonstrate recycle of intermediate 
streams, and to prepare larger sam- 
ples for further evaluation. The re- 
actors were made large enough to 
minimize heat losses and wall effects; 
the fixed-bed hydrogenation reactor 
was about the same height as the 
proposed commercial reactor. These 
steps were taken to simplify scale-up. 

Data needed for designing the prod- 
uct distillation facilities were obtained 
in laboratory equipment. A continuous 
unit with I-in. glass Oldershaw col- 
umns was used. All-purpose facilities 
were employed to distill the feeds and 
products of the pilot plant. 

After the commercial unit shown in 
Figure 8 was started, it was found 
desirable to continue pilot-plant work 
to assist in solving plant problems and 
to study process improvements. All 
this work being done in the small pilot 
plant, made it possible to investigate 
plant problems with a minimum ex- 
penditure of time, manpower, and 
materials—another way in which it 
proved worthwhile to have a mini- 
mum-size pilot plant in addition to a 
larger pilot plant. 


Presented at A.I.Ch.E. meeting, Chi- 
cago, Ill. 
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Engineering Registration: 
... what are the real issues? 


B. B. Kuisr The Fluor Corporation, Ltd., 
Los Angeles, California 


‘Tow QUESTION OF COMPULSORY REGIS- 
TRATION (meaning all engineers, re- 
gardless of whether working as an 
individual, in a partnership, or for 
any kind of corporation) went through 
a flurry in California in 1957 and was 
killed after a Legislative Committee 
hearing. 

The storm center for the issue of 
corporate practice continues to be 
New York State. Other states are crop- 
ping up with the problem too. New 
York's problem is that a law was 
passed in 1935 stating that no cor- 
poration shall practice engineering 
unless doing so before 1935 and con- 
tinuously since. The corporations 
object. But attempts to revise the law 
have been blocked, it appears, largely 
by consultants and government-em- 
ployed engineers acting through seg- 
ments of the N.Y.S.S.P.E. (not NSPE 
as a national organization) . 


Why registration? 

Before discussing these issues, let's 
recap the familiar reasons stated for 
registration. These are, in the main: 
1. Protect public health and safety 

Increase the professional recogni- 


tion or prestige of engineers 


3. Promote the unification of en- 
gineers 
4. Restrict the supply—thereby in- 


crease income and gain future 


security. 


There are others, but they can be 
classified probably in one of the above 
broad categories. For instance, the 
need for qualifying for certain stan- 
dards of competence is important only 
to the extent that it is needed for 
protecting public safety. The reasons 
sound desirable and worthwhile, for 
the most part. But let’s look closer. 

To many, it might seem absurd 
even to list No. 4, the restriction of 
supply, but this is one of the reasons 
sometimes preached and, unfortun- 
ately, sometimes practiced. Obviously 
this argument reeks of the same evils 
as the archaic Guild Apprentice Sys- 
tem in which benefit to a few was 
obtained at the expense of many. 
Community interest and long-range 
national needs dictate rejecting this 
reason. 

Unification of engineers and engin- 
eering is a worthy cause. But does 


68 August 1958 


passing a state exam. in itself accom- 
plish unification? Hardly. Registration 
does not provide a national organiza- 
tion through which engineers can 
voice opinions, reach accord, and then 
speak as a body. On the other hand, 
this is the exact function for engin- 
eering societies and E.].C. (Engineers 
Joint Council). Actually, it is regret- 
table that engineers even think of 
appealing to politics and laws to try 
to accomplish the unification that they 
should be getting through their ex- 
isting protessional societies. The 
framework for unification now exists 
as E.J.C., which is a federation for all 
engineering societies. All that is 
needed is more active and vital perti- 
cipation by the member societies. 
There have been favorable signs of 
progress by E.J.C. in the last few 
years. This represents the real hope 
for a united engineering front—not 
registration. 

What about achieving professional 
recognition by registration? I'm afraid 
the “halo” attached to registration for 
this purpose is oversold. Realistically, 
doesn’t a person get recognition in the 
community to public 
knowledge of his contributions to 
society and his activity in community 
life? How many engineers have 
neighbors who know whether he is 
registered or not? Certainly the sput- 
niks have given the engineer more 
professional stature and recognition in 
the eyes of the public than fifty years 
of registration. 

In the California Legislature the 
licensing of engineers is handled by 
the same committee that covers: 
barbers, structural pest control, land- 
scape architecture, cemetery sales and 
administration, guide ee for the 
blind, bedding and upholstering in- 
_—s . . » along with medicine, 

entistry, etc. It is fair to say that 
several of these categories named 
have not acquired the high profes- 
sional aura comparable to medicine 
in spite of licensing. It seems reason- 
able to doubt that licensing helps the 
stature of engineering any more than 
it does other categories. 

This leaves us with one valid and 
sound reason for registration, namely 
protecting public health and safety. 
As far as state legislatures are cov- 
cerned, it is not legitimate for them to 


give any weight to “unification” and 
“professional recognition” as reasons 
for passing laws since these are things 
of primary interest and benefit only 


to « segment of the whole public. 
Therefore, these reasons can be ac- 
cepted by the ~ pre only as they 
come incidental to the one valid 
reason of protecting health and safety. 
Compulsory registration 

California at present has optional 
registration except for civil and struc- 
tural engineers and except for those 
who wisn to publicly identify them- 
selves with the official title of “En- 
gineer.” With minor variations this is 
the story in about every state. 

This might seem odd, since most 
states have laws taken for the most 
part from the Model Law, which has 
the intent to require registration of 
essentially all who practice. However, 
in each state exceptions are provided 
which excuse perhaps 80 to 90% of 
the engineers, typically. 

In 1957 there was a move in 
California by some segments of the 
electrical and mechanical engineers to 
put their branches on a compulsory 
basis similar to that of the civil and 
structural engineers. The chemicals 
examined the issues at several open 
meetings and written polls of the full 
membership. The Southern California 
Section in the end was decidedly 
against compulsory registration. The 
Northern California Section, while 
leery of compulsory registration, was 
inclined to go along with it, if the 
electricals and mechanicals insisted on 
it, for fear of possible consequences of 
being left out. However, the Northern 
and Southern California Sections got 
committees together and agreed to 
unite in opposing compulsory registra- 
tion. In opposing, the chemicals were 
alone. 

The Legislative Committee con- 
sidering the question had open hear- 
ings in Los Angeles. The issue fell dead 
there. The pertinent reason was that 
none of the many societies and indi- 
viduals supporting compulsory regis- 
tration could show there was a need 
for it to protect public safety. The 
societies in their arguments, could 
not cite, self-centered reasons such as 
“professional stature” and “unifica- 
tion”—these just don’t count. 

A disturbing feature of the situation 
in California was that none of the 
societies except the chemicals held 
open meetings to discuss the issues or 
took polls of their members. Self- 
appointed spokesmen or small seg- 
ments acted for their whole society. 
There was no evidence that they were 
really supported by the general mem- 
bership. The motives for this restricted 
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Registration and 
the engineering corporation 


What A.S.E.E. believes 

Specifically, the Council believes that it is un- 
desirable, not in the interest of public welfare, 
and inconsistent with the concepts of individual 
professional practice and responsibility, to re- 
quire that a majority of the officers and a major- 
ity of the directors of corporations shall be regis- 
tered professional engineers in the state of incor- 
poration for a corporation to be allowed to offer 
and render engineering services. 

With particular reference to engineering col- 
leges, the proposal of the EJC-ECPD Joint Com- 
mittee might make it mandatory for a majority 
of the officers and directors, trustees, or regents 
of our educational institutions to be registered 
professional engineers if engineering research 
as now conducted by these institutions is to be 
continued. This is obviously not feasible. 


What A.1.Ch.E. believes 

Professional responsibility for engineering work 
is a personal responsibility and that personal 
responsibility should be recognized by all laws 
relating to the registration or licensure of the 
professional engineer. There should be no dis- 
crimination by implication, omission, or direction 
as to the form of business organization, indi- 
vidual partnership, corporation or other. 

With respect to legislation which discriminates 
as to the form of business organization that may 
furnish the services of engineers in public prac- 
tice, the Council of the A.I.Ch.E. goes on record 
that the public practice of engineering should 
be permitted to engineers employed by any type 
of firm provided the engineers in responsible 
charge are registered in the state having juris- 
diction. With regard to engineers employ ed in 
nonpublic practice, the Council of the A.L.Ch.E. 
goes on record that it is opposed to legislation 
that requires the compulsory licensing of engi- 
neers who practice in this field. 


approach are not clear. But the pro- 
cedures (or lack of procedures) used 
are certainly questionable. 

Werre afraid that this situation is 
not unique to California. The obvious 
observations are, we believe that: 


1. Issues of such broad interest 
should certainly be well dis- 
cussed in front of an informed 
membership of the professional 
societies 

. The membership should not 
stand idly by to let an aggressive 
minority speak its personal 
thoughts for the whole society. 


Corporate practice 


While the pot boils most vigorously 
on the issue of corporate practice in 
New York State, the issue is much 
more widely debated than compulsory 
registration. The New York law of 
1935 is the most restrictive of any 
state, that is, it outlaws any new en- 
gineering corporation in the state. 
Ohio is similar. Some states, while 
permitting corporate practice, severely 
restrict it, as in Wisconsin, where 
registration of the executive director 
and a majority of stockholders are 
required, and in Michigan, where all 
officers and directors must register. 
Thirty-four states specifically permit 
corporate practice. 

The supposed reasoning behind 
the restrictive laws is that in order to 
get safe engineering, several respon- 
sible people at the top of the corpora- 
tion must be registered. There is a 
fear that an unregistered officer or 
director might force an unsafe engi- 
neering decision on the engineer. 


The most significant observation 
that can be made on this is that in 
all the discussions in the E.].C. com- 
mittees and otherwise, not a single 
such case has been cited. In other 
words, it’s a fabricated fear. 

The idea that someone above a 
working engineer must be registered 
to insure sound engineering from him 
is entirely counter to the concept of 
full individual professional responsi- 
bility. On reflection, it is not surpris- 
ing that sound engineering comes out 
of corporations because, in addition 
to good business and moral reasons, 
there is the et reason that a 
is held fully accountable 
under the corporate laws in all the 
states for its conduct. It can be 
penalized. In fact, it can be put to 
death by cancellation of the state 
charter. All this is within the existing 
laws of the states governing business 
organization and conduct. So where 
is the real need for yet more laws to 
restrict the practice through corpora- 
tions? 

Most of the engineering societies 
have stated a preliminary policy on 
this issue. Unfortunately, many of 
these policies call for registration of 
directors, a majority of officers, and 
the like. 

Most forthright and clearly ex- 
plained statements have come from 
the American Institute of Chemical 
Engineers and from the American 
Society for Engineering Education: 


Recommendations 


While there are many confusing and 
controversial aspects about registra- 
tion, the following principles can be 
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laid down to help clear the air: 


1.Keep in sharp focus that the 
only reason for registration is pro- 
tection of public safety. Discount 
as subordinate all the self-inter- 
est reasons such as promoting 
professional stature and unifica- 
tion, and the like. 

2. Be sure there is a real (not an 
assumed or hypothetical) need 
for added protection of the pub- 
lic before making changes in 
any direction. A corollary state- 
ment is that as long as healthy 
conditions with respect to public 
safety exist in both individual, 
partnership, and corporate prac- 
tice, make the laws compatible 
with the existing conditions 
rather than adding restrictive or 
prohibitive measures to laws. 
Conflicts and disagreements will 
abound uniil all groups recognize 
and accept the bald fact that 
present practice by individuals 
and through partnerships and 
corporations is resoundingly 
healthy with respect to public 
safety. 

.Get widespread and thorough 
discussion and voting on the 
issues from the entire member- 
ship of engineering societies. 
Don't let aggressive minorities as- 
sume they can speak for the 
whole society engineering 
profession. 


Discussions with these things 
firmly in mind should ultimately 
lead to sensible, widely agreed 
conclusions. 
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Chemical Engineering 
in the 


U.S.S.R. 


J. G. Tolpin 
Research Department, Standard Oil 
Company (Indiana), Whiting, Indiana 


Here is a detailed analysis of the chemical engineer in the Soviet 
Union, how he is trained, what he learns, where he works and on 
what, the present state of chemical engineering in the U.S.S.R., and 
many other facets of the Soviet counterparts of American engineers. 
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fas HIGH RATE OF TRAINING engi- 
neers in the U.S.S.R. has been dis- 
cussed recently in the public press of 
this country in much detail. On the 
other hand, the performance of the 
technical personnel, their motivation, 
the quality of the labor force, the 
supporting services of the engineer, 
and related factors have received too 
little attention. These factors are inte- 
gral parts of the competition between 
the two countries. 

The intention of the U.S.S.R. to 
“reach and overtake the most ad- 
vanced capitalist countries in produc- 
tion” has been reiterated many times 
since 1928. 

Recent Russian sources report pro- 
duction of several commodities 
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achieved in 1945 and 1955, which can 
be related to the United States pro- 
duction as shown in Figure 1. Abso- 
lute production figures planned for 
1960 are shown in Table 1. 

The emphasis now is on the in- 
tended production per capita, which 
implies a larger rise of total produc- 
tion for a population 20% larger than 
that of the U.S. Evidence of achieve- 
ments in this direction is frequently 
cited. Since the chemical industry is 
increasing in the U.S.S.R. at a more 
rapid rate than the industry as a 
whole, the position of the chemical 
engineer in the engineering profession 
is particulary important (see Table 2). 

The similarities in the position of 
a Soviet technologist and an American 
technologist are great. Both work in 
an atmosphere of great opportunities. 
The natural resources available to 
them are extensive and varied, but 
not quite enough to make the coun- 
tries self-sufficient. Mass production 
in this country developed as a result 
of economic opportunities. In Russia 
it has been demanded by the govern- 
ment plans and patterned on the 
American model. In the first years 
of industrialization, Americanization 
(Amerikanizatsiya) was a slogan ex- 
pressing this aim. 

The industrial capacity of the 
U.S.S.R. is directed mostly toward 
capital goods. Between 1925 and 
1953, means of production in the 
U.S.S.R. increased 55 times, whereas 
that of consumer goods, only 12 
times. In 1955 the producer goods 
comprised 71% of the gross produc- 
tion. 

To attain the projected production, 
the increase in the labor force of the 
U.S.S.R. cannot suffice; an accom- 
panying increase in labor productivity 
must be achieved. 


The Chemical engineer in the 


technical manpower 


Consistent efforts have been made 
throughout the last three decades to 
maximize the pool of human material 
from which the most capable techni- 


V. |. Spitsyn, corresponding member of the 
USSR Academy of Sciences who gave two 
papers at EJC’s Nuclear Congress in Chicago, 
delivers a 


lecture to first year students. 


cal personnel can be selected, to pro- 
vide sufficient incentives for the tech- 
nical personnel, and to supply them 
with adequate supporting services. 

The entire younger population of 
Russia is constantly attracted to the 
industrialization goals of the govern- 
ment and taught natural sciences and 
mathematics to make them readily 
available for further technical training 
if they should manifest sufficient abil- 
itv. For a successful industrialization 
program, it was necessary to provide 
for universal education and to spe- 
cialize people for given jobs. 

Women are trained for technical 
positions in large proportions. Women 
were always active in some profes- 
sions in Russia, especially in medi- 
cine, even at the beginning of the 
nineteenth century, but their numbers 
could not be large in a country in 
which the percentage of illiterates in 
the total population was about 50% 
and among women it was higher. 
Now, many Russian women predomi- 
nate in certain professions. Their per- 
centage in the technical professions 
exceeds 50. 

Many scientists and engineers are 
still active in research and production 
after reaching an advanced age. Thus, 
the Soviet retirement policy makes it 
possible to retain the older productive 
personnel. 


The measures taken by the Soviet 
government to stimulate production 
and gain cooperation of the technical 
personnel can be classified as induce- 
ments and supervision, on the one 
hand, and surveillance, on the other 
hand. The first have been largely suc- 
cessful; the second have not. High 
salaries, preferential supply of certain 
commodities, better living conditions, 
social prestige, public recognition, 
publicity, prizes, competitions (occa- 
sionally on a national scale) for defi- 
nite objectives in production or re- 
search—all these measures are used to 
reward the devoted and successful 
contributors to the industrial develop- 
ment of the country. These induce- 
ments, added to the patriotic urge to 
overcone the backwardness of old 
Russia, motivate the Soviet engineer. 


Edueation in Russia 


The system of general and techni- 
cal education originally introduced by 
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Chemical Engineering 
in the USSR. 


the Soviet government underwent 
many changes. In the school year 
1955-56, there were 28 million pupils 
enrolled in the Soviet general educa- 
tion schools, excluding schools for 
adults. The three levels of education 
in these schools comprise the elemen- 
tary school, grades 1-4; the interme- 
diate school, grades 5-7; and the sec- 
ondary school, grades 8-10. The total 
amount of time spent in school by a 
pupil during the 10 years is approxi- 
mately the same as in this country 
during 12 years of elementary and 
secondary schooling, but the propor- 
tion of time spent on science and 
mathematics is greater. In the ten 
grades, it exceeds 35% of the total. In 
the secondary school, it exceeds 40%. 
Today, a Soviet secondary-school 
student has to pass the same type of 
graduation examinations as before 
1917. Unless he has excellent marks, 
he is obliged to take a competitive 
examination to enter an engineering 
college. The enrollment in the general 
secondary schools in 1955-56 was 
23% of the total secondary-school age 
group against 80% in this country. 


Role of the technicum 


The technical secondary school, 
called technicum, occupies an impor- 
tant place in the Soviet educational 
system. It aims at preparation of as- 
sistant engineers, able to perform all 
routine engineering work in their own 
field under supervision of an engineer 
or other fully trained professional. 
The technical secondary schools had 
an enrollment of 1,960,500 in 1955— 
more than twice that in 1940. For 
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admission to a technicum, 7 years of 
preliminary schooling were previously 
required, compared to the 10 years 
necessary for admission to a school of 
college level. 

The course of instruction in a tech- 
nicum is, in most cases, 4 years. How- 
ever, graduates from 10-year general 
secondary schools may go to a two- 
year technicum if they do not enter 
college-level schools. This is now the 
prevailing tendency. 

The role of a technicum graduate 
may be seen from reliable Soviet esti- 
mates that indicate a desirable ratio 
of 3 to 4 people with this type of 
schooling per engineer. 

Training of a 
chemical engineer 

The training of a Russian engineer 
involves a five-year period of study 
after graduation from a_ secondary 
school, i.e., after 10 years of prelimi- 
nary education. Admission to a uni- 
versity or technical college, the course 
of study, and graduation regulations 
are largely governed by the Commit- 
tee in Charge of Schools of Higher 
Education, with headquarters in Mos- 
cow. 

In addition to graduation from a 
secondary school, the prerequisites 
for admission include a competitive 
examination. Results of the examina- 
tions are published in most important 
newspapers. Candidates graduated 
from the secondary schools with ex- 
cellent marks may be excused from 
the entrance examinations. 

Concerning the curriculum, a stu- 
dent in a technical college takes a 

rescribed set of courses in which he 
lis no option and has to pass a series 
of examinations. A student can pass 
to a higher class only once a year and 
on the basis of these examinations. 
The programs of study comprise prac- 
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tically the same basic subjects as 
given in the engineering schools of 
other countries. 

The permanent teaching staff of 
technical institutes and universities is 
expected to possess a doctor's degree. 
The total number of professors with 
advanced degrees amounted, in 1956, 
to 45%. 

Leaders of professional training in 
the Soviet Union are conscious of the 
overspecialization of engineers. It 
may have served a useful purpose in 
the earlier stages of industrialization, 
inasmuch as it fitted trainees tor defi- 
nite jobs waiting for them. Narrow 
training of specialists was needed to 
produce engineers ready to step into 
production the moment they were 
graduated and drive for increased vol- 
ume of production as dictated by 
over-all of industrialization. As 
that objective was partially achieved, 
the number of specialties into which 
the engineering industry was divided 
was greatly reduced with a propor- 
tionate increase in emphasis on basic 
sciences. Thus, the Russian engineer 
began to approach the better trained 
American engineer in his preparation 
as his industrial sphere of activity 
approached the American scene. 


Program of study 


The professional training in the 
U.S.S.R., divided into 24 specialties 
and at one time into a al a 454 
subspecialties, was reduced by 1954 
to 295 subspecialties. These include 
56 subspecialties of engineering train- 
ing for service in the chemical and 
chemical-process industries. The pro- 
gram of study in chemical engineer- 
ing includes not only general chemi- 
cal technology, processes and equip- 

ment for chemical industries, and cor- 
rosion of metals, but also automation 
of chemical plants and safety tech- 
niques. 

In addition to formal courses, a 
Soviet student of engineering acquires 
up to six months plant experience in 
the course of his study. 

Research work or plant designs are 
required for graduation, and, as a 
rule, problems are treated in these 
researches constituting a part of an 
actual problem faced by the given 
industry. The training of an engineer 
is completed when he passes written 
and public oral examinations. 

All higher education involves in- 
doctrination in Communist theory, 
and no individual suspected of anti- 
Communist tendencies will be given a 
responsible position. 

Postgraduate work is pursued either 
in an institution of higher learning or 
in an authorized research institute. It 
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is carried out in many cases in absen- 
tia, except for the final year or so 
and for examinations. It can lead to 
two degrees: candidate of science or 
doctor of the respective science, such 
as doctor of chemical sciences. 

In prerevolutionary Russia, obtain- 
ing the degree of doctor involved 
much work in the preparation of a 
dissertation. At the present time, the 
requirements are less rigorous. A can- 
didate degree is intended to specialize 
an individual in research methods 
rather than involve research leading 
to new knowledge. In practice, how- 
ever, many technical institutes and 
universities require the latter, and this 
high degree of training has led some 
authorities in this country to regard 
a candidate degree as equivalent to 
our Ph.D. On the other hand, because 
Soviet professional training institu- 
tions are not uniform in their facilities 
and in the qualifications of their per- 
sonnel, the caliber of the training 
varies. 

Although the rate of training engi- 
neers and chemists in the U.S.S.R is 
high, few institutions are available 
for graduate training. There is a con- 
stant drive, evident from the proceed- 


Tabdle 1 
YEARLY 
PRODUCTION OBJECTIVES 
FOR 1960 

Million 

tons 

Steel 68 
Crude oil 135 
Coal 593 
Electric 320 
power billion 
kw.-hr. 


ings of various bodies responsible for 
training of scientists, to improve grad- 
uate research and the qualifications 
of the upper-grade chemist (2). Some 
leaders of research are apparently so 
overburdened with directing research, 
writing, teaching, and other duties 
that they neglect supervision of grad- 
uate students, for which they are 
occasionally publicly reprimanded. 
A. A. Balandin, a leader in catalytic 
chemistry, trained only nine people 
for the degree of doctor in 25 years. 

The official Soviet figures for 1955 
show that training professional per- 
sonnel is the major single activity of 
scientists. Of the 224,000 persons 
classified as scientific workers, 119,- 
100 were engaged in higher educa- 
tional institutions, the others, working 
in industry or government, also con- 
tributing in part to the training if 
they supervise postgraduate research. 


Evolution of chemical 
engineering training 

Training in chemical technology 
has a relatively long history in Rus- 
sia, although its scale has been mod- 
est, conforming to the needs of the 
industries it served. Chemistry has 
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INDUSTRIAL PRODUCTION 


IN USSR (7) 
1956 
Per cent 
on 1940 
Total industry 350 
Chemical industry 468 
Plastics industry 855 
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been taught in universities starting 
with the Moscow University, founded 
in 1755. The St. Petersburg Mining 
Institute was formed in 1774 and the 
Technological Institute in the same 
city in 1828. Both soon included 
chemical technology studies. 

In agreement with the changing 
tendencies in chemical engineering 
training, an official of the Ministry 
of Higher Education, N. S. Torochesh- 
nikov, published in 1956 a (tabulated 
distribution of seven groups of sub- 
jects and compared the changes in 
their relative status in the scheme of 
training chemical technologists in 
Russia over many years (3). He also 
compared the relative positions of 
these subjects in two U.S. institu- 
tions, Massachusetts Institute of Tech- 
nology, as of 1945 and 1955, and 
Illinois Institute of Technology, as of 
1946. An excerpt from this study is 
shown in Table 3 and Figures 2 and 
3. Figure 2 reveals that the evaluation 
of the chemical engineering curricu- 
lum from 1930 to 1955 brought it 
close to that characteristic of chemical 
engineering training in the U.S.A. 
in both the special subjects and the 
basic sciences. A more detailed pic- 
ture of the evolution of the chemical 
engineering curriculum in the Soviet 
Union is presented in Figure 3 

Until recently, the chemical indus- 
tries of the U.S.S.R. were served by 
industrial chemists and by mechanical 
engineers, rather than by chemical 
engineers in the American sense of 
the word. This is true in several other 
European countries. 

A substantial proportion of the en- 
gineering personnel in the chemical 
industry is said to lack completed 
special training. The lumber and 
paper industry alone has more than 
35,000 practical engineers of this 
tvpe. Correspondence courses, even- 
ing courses, and other means by 


which they can be offered opportuni- 
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USSR. 


ties to complete their training are 
therefore urgently needed. 

Because of limited contacts with 
the West, a Soviet engineer frequently 
fails to understand and misinterprets 
the industrial relations and commer- 
cial developments reflected in the 
technical and trade literature of the 
world outside his country. On the 
other hand, for similar reasons, his 
problems are not well understood. His 
assignment consists of: (a) training 
younger personnel where numbers are 
dictated but the quality cannot be 
well gauged; (b) research and de- 
velopment where the outcome cannot 
be well planned and where many 
older traditions still survive; (c) guid- 


ing production where both quality 
and quantity are demanded. 

The entire scientific research in 
Russia is influenced by the Soviet 
National Academy of Sciences and 
the provincial academies of sciences. 
In addition to the basic research in- 
stitutes, which are directly managed 
by the Academy, a much larger 
number of applied research institutes 
serve industry either on a national 
or a regional basis, or serve a definite 
branch of an industry. Research in 
the national institutes of — 
chemistry and in the institutes of the 
Academy of Sciences is carefully 
planned and integrated; their progress 
reports underscore the number of 
topics on which research has been 
completed and those on which the 
completion is still pending. Much re- 


Tasie 3.—PLan oF Srupy INstrrures or TecHNno.ocy: U.S.S.R. vs. U.S.A. 


Soviet Soviet Massachusetts 
Technological Technological Institute of 
Institute Institute Technology 
1930 1955 1955 

Social-economic studies 
and humanities 

No. of hours 588 624 432 

% of total 16.2 12.0 12.3 
Physico-mathematical 
sciences 

No. of hours 436 660 572 

% of total 12.0 14.9 16.3 
Chemical sciences 

No. of hours 995 1110 1080 

% of total 27.5 25.0 30.7 
Chemical engineering 

No. of hours 260 452 588 

% of total 7.1 10.1 16.7 
Mechanical engineering 

No. of hours 480 844 288 

% of total 13.2 19.0 8.2 
Special subjects 

No. of hours 876 600 552 

% of total 24.0 13.6 15.7 
Total 

No. of hours 3635 4426 3516 

% of total 96.8° 100.0 100.0 


* 3.2% of the time is officially alloted to physical education and sports in the 
1955 Soviet chemical engineering curriculum. 


Taste 4.—TECHNICAL MANPOWER 


(in thousands ) 


Population 

College graduates, total 
Engineers, total 
Scientists, total 
Engineers graduated 
Engineers graduated 
Higher degrees awarded 


Engineers, per cent of 
college graduated 


Yer USSR. USA 
1955 200,000 165,000 
1956 2,200 5,800 
1955 586 535 
1955 224 295 
1956 71.2 26.3 
1955 63 23 
1955 7.6° 5.0°° 
1955 26.8% 9.2% 


* Includes candidate of science degrees and doctor degrees. On the basis of 
available information it may be roughly estimated that one doctor degree is awarded 
for each eight candidate of science degrees. 


** Ph.D.’s in science and engineering. 
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SPECIAL SUBJECTS, Hours 


ss 
USSR(1955)] 600 


BASIC SCIENCES, Hours 


USA(1955) 2,200 | 


USSR (i955) 2,200 | 


Fussrii930) 1, 700 


Figure 2. Chemical engineering train- 
ing in U.S. and USSR in hours studied. 


search emanates from a few instit- 
utes; most of the numerous research 
establishments contribute little. In the 
former, mostly older institutions, are 
congregated the best scientific brains 
of Russia. The lowest organizational 
research unit is a laboratory attached 


to a plant. 
Research institutions serving the 
heavy industries were descri in a 


book published in 1935, when they 
numbered 122. In 1952, there were 
a total of 2,900 research institutions 
of all types in the U.S.S.R. The 
petroleum industry is served -by six 
or seven central research institutions. 


Technical literature in Russia 


The rather successful efforts to 
supply the Soviet scientist with pub- 
lished information, non-Russian as 
well as Russian, deserve attention. 
Reflecting the rapidity of the growth 
of scientific resear the Russian 
chemical-engineering literature _ has 
been spotty, as far as the value of 
the data reported is concerned, and 
much diversified in form. It has 
improved much, especially in areas of 
greater national importance. Searches 
carried out in preparation for a 
research project are often published. 
Voluminous reviews of research on 
oxygen production and related sub- 
jects accompanied the launching of 
intensive research on the use of oxy- 
gen in ferrous metallurgy shortly be- 
fore and during the war. Now we 
find that by 1960 it is planned to 
produce 40% of the steel output of 
the U.S. S. R. by the use of oxygen- 
enriched air. 

Scientific translation work is carried 
out on such a scale that new books 
of large size sometimes appear in Rus- 
sian within a year or so after publica- 
tion in this country. 

Russian journals of science ab- 
stracts, published sporadically before 
World War Il, were narrow in 
scope. Now, thirteen Russian abstracts 
journals are published by the Institute 
of Scientific Information of the Acad- 
emy of Sciences. The journal of 
chemical and chemical-engineering 
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abstracts (Referativnyi zhurnal-khi- 
miya) is well edited and voluminous 
and probably serves the Russian 
chemical industry well. Nevertheless, 
it is young and has not published 
subject indexes so far. The references 
to our Chemical Abstracts in Russian 
chemical publications are almost as nu- 
nerous as before the publication of the 
Russian chemical abstracting journal. 


Performance of 
Chemical Engineer 

Notwithstanding the generally im- 
proving training of Soviet engineers 
and their growing reliance on their 
own researches and ser- 
vices, including technical information, 
the industrial development of Russia 
lacks uniformity and the Soviet en- 
gineer still experiences difficulties in 
translating laboratory data into an 
economical process, especially when 
he encounters problems unprecedent- 
ed in other countries. There is evi- 
dence that Russian engineers have not 
taken full advantage of a number of 
processes from which their economy 
could benefit. The oil-refining and 
chemical industries offer ex- 
amples. However, cases are known in 
which a high concentration of scien- 
tific and engineering talent was im- 
perative and was provided. This is 
true for aviation research, atomic 
energy, and rocket research. 

It is important to distinguish be- 
tween the scientist and the tech- 
nologist engaged in expanding and 
improving the Soviet industries. By 
tradition, Russian scientists before the 
revolution had little contact with in- 
dustry, and those processes that were 
developed on the basis of their re- 
searches required much time and 
numerous changes. For example, M. 
Kucherov’s method of manufacturing 
acetaldehyde by hydrating acetylene 
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was not used for a long time. 

The pride of Russian applied chem- 
ists, the synthetic-rubber industry, 
was created in the short time between 
1928 and 1932. However, its creator, 
S. V. Lebedev, had studied the chem- 
istry of diolefins since 1908 and based 
his rubber synthesis on these studies. 
His chemically important method of 
synthesis of butadiene utilizes ethyl 
alcohol, which is produced by fer- 
mentation and consumes much food 
products. One ton of synthetic rubber 
requires 2.2 tons alcohol, produced by 
fermenting 8 to 9 tons of rye or 22 
tons of potatoes. A competitive meth- 
od of butadiene production from 
petroleum was offered in Russia by 
B. V. Byzov; it was also studied by 
Lebedev himself. However, some of 
the problems inherent in it were not 
solved, and the Russian synthetic- 
rubber industry has always been work- 
ing toward the use of alcohol from 
other sources. It was planned to 
achieve a 38% replacement of fer- 
mentation alcohol by alcohol from 
non-food sources by 1950, but simul- 
taneously the synthetic-rubber indus- 
try was to double its output. Com- 
plete replacement of fermentation al- 
cohol for industrial purposes remains 
an objective of the plans now. In this 
country, more of the butadiene re- 
quired for the synthetic-rubber pro- 
gram care from petroleum than from 
any other source 

In order to develop and operate an 
industrial process, the Russian tech- 
nologist, including the chemical en- 
gineer, must overcome obstacles that 
fall into three categories: (a) normal 
delays involved in industrial research; 
(b) difficulties due to the timing of 
the industrial expansion dictated by 
the industrialization plans, which cre- 
ate an atmosphere similar to wartime 


CHEMICAL ENGINEERING PROGRESS, (Vol. 54, No. 8) 


urgency; (c) other factors inherent m 
the Soviet system. The first two 
categories are transitory and are alle- 
viated with increasing experience in 
industrial utilization of research data. 
The third category is more permanent. 


Lag in industrial development 

Frequently, the chemical engineer 
must obtain collaboration from in- 
dividuals belonging to different social 
and governmental groups and con- 
siderable appropriations and materials 
allocations. He encounters ideological 
relationships unprecedented in other 
societies. Process design involves 
delays in commercialization of re- 
search also in other countries, but in 
Russia the lag is much greater and 
constantly occupies the attention of 
leaders of research and _ industry. 
Leaders of research publicly complain 
of delays that show that pilot-plant 
work and process design are still the 
weak links. The smaller experience in 
pilot-plant work and in process de- 
sign and the social and the ideological 
difficulties in bringing a process to 
fruition serve perhaps as the greatest 
deterrent to much industrial develop- 
ment in Russia today. The economics 
of an industrial process are also 
important, but will be disregarded 
if the process is urgently needed. The 
Lebedev process was in this category, 
for Russia had no resources of natural 
rubber needed for defense, trans- 
portation, and industry. 

For reasons of national prestige, 
certain processes originally developed 
in Russia are talked about in an ex- 
tremely noncommittal way that mis- 
leads even experienced observers. In 
years of study of chloroprene rubber, 
Russian chemists verified American 
data and supplemented them with 
data of their own. A plant was de- 
signed and scheduled to start opera- 
tion in 1937. However, satisfactory 
operation of this plant was apparently 
not achieved, for the U.S. govern- 
ment requested the du Pont Com- 
pany in 1944 to make available to the 
Soviet industry its process for manu- 
facturing this type of rubber. The 
Belopol'skii process for production of 
soda ash soe ammonium sulfate from 
sodium sulfate is economically import- 
ant and had been intensively studied 
before World War II, but the plant 
designed for this process was not yet 
in operation in 1947; it probably does 
not operate now. Equipment diffi- 
culties were also responsible for de- 
lays in commercialization of the proc- 
ess for making vinyl ethers and 
hydrolyzing them to acetaldehyde, as 
well as utilizing them in other ways. 

Conversion of hydrocarbons over 
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many types of oxide and metallic 
catalysts, including platinum-group 
metals, has been studied on the labo- 
ratory scale in Russia for many years. 
A process of this type, intended main- 
ly for the production of aromatic 
hydrocarbons, was discussed by the 
administration of the chemical in- 
dustry of Russia as early as 1921. 
However, no commercial process com- 
parable to the various reforming proc- 
esses using platinum catalysts, as 
practiced in this country, has been 
developed. 

For many years, laboratory studies 
in the U.S. S. R. were frequently in- 
complete. An important Russian tech- 
nologist complained last year that the 
development “of new complex tech- 
nical processes in the institutes of 
industrial research is sometimes done 
in a primitive, handicraft way, with- 
out of the use of advanced theory (4).” 

The lack of uniformity in intro- 
ducing and managing new processes 
and industries is also revealed, in 


USA 


240 


USSR 


PER MILLION 
OF POPULATION 


PERCENT OF TOTAL 
ENGINEERS 


3,000 GRADUATED PER YEAR 


(1955) 
Figure 4. Chemical engineers in U.S. 
and USSR giving comparison in quan- 


tity. 


particularly successful steps taken by 
the Soviet engineer in recent time. 
A study of the distribution of costs 
in building a modern oil refinery, 
published in a Soviet petroleum jour- 
nal, revealed a good approximation 
to the distribution of costs for such 
an undertaking in this country, as 
far as correlatioa was possible. In 
the chemical industry, many products 
are not on the Soviet commodity 
market simply because of the commit- 
ment of raw materials or intermedi- 
ates to defense and purely industrial 
uses. Many others, the commercializa- 
tion of which has been slow, are be- 
ing introduced now. In this category 
belong modern detergents, polyethy- 
lene, polyisoprene rubber, and oil- 
extended rubber. 

We occasionally have an example 
of successful application of laboratory 
data to the design of a full-scale plant 
without pilot-plant work. Such was 
the case with a se built in 1949 


to produce phenol and acetone from 
isopropylbenzene; laboratory data on 
the oxidation of isopropylbenzene 
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and decomposition of its hydroper- 
oxide were directly used in a strictly 
theoretical study (5). 


The Soviet chemical engineer 
and the U.S. chemical engi- 
neer—-a comparison 


In conclusion, it may be helpful to 
compare the position of the Soviet 
chemical engineer in the technical 
manpower of his country with that of 
the chemical engineer in the U. S. A. 
This is attempted in Table 4 and 
Figure 4. It will be observed that the 
portion of the technological potential 
of the U.S. S. R. contributed by the 
Soviet chemical engineer is no greater 
—and likely even smaller—than that 
contribted by the chemical engineer 
to our technological potential. There 
are no reliable numbers of practicing 
chemical engineers in the two coun- 
tries. Their proportion in the engi- 
neering; profession at the beginning 
of World War II was 11% (6). This 
proportion has most likely not de- 
creased, judging from the rate of 
growth of the Soviet chemical in- 
dustry. For the U.S. A., the percent- 
age of chemical engineers in he engi- 
neering profession was reported (7) to 
be 6% in 1950. However, the enroll- 
ment of chemical-engineering students 
in 1952 and 1953 was 8.8-9.5% of the 
number of engineering students (8). 
The first degrees in chemical engi- 
neering amounted to 10% of the total 
engineering degrees in 1952. Gradu- 
ate degrees showed a higher percent- 
age. A modest estimate of chemical 
engineers in the engineering profes- 
sion of the U.S. A. amounting to 7% 
seems thus to be well justified (Figure 
4). 
The greater experience of the 
American chemical-engineering pro- 
fession and the difference in labor 
productivity support the indicated 
relative contributions of the chemical 
engineer in the two countries. How- 
ever, it is the trends in chemical engi- 
neering that we are concerned with. 
The Soviet Union is graduating more 
chemical engineers now; their train- 
ing is better than heretofore and all 
their facilities are improved. If this 
situation continues, the chemical- 
engineering potential of the U.S.S.R. 
will surpass ours. This conclusion is 
based on quantity considerations only. 
The incidence of special talent has 
no connection with any political 
system. And the present-day mature 
generation in the U.S.S.R. was 
a up in an atmosphere of 
social and technological challenge, 
which adds impetus to their drive to 
win. 


An objective and careful study of 
the factors bearing on the training 
and the activities of the Soviet 
chemical engineer of today will give 
him credit for contributing a large 
share to the industrial strength of the 
U.S.S.R. His facilities are rapidly 
improving. His social and economic 
position is excellent. His motivation 
is to be found primarily in his desire 
to be a patriotic citizen. The a 
atmosphere, the rigidity of industrial- 
ization plans, and the scarcity of some 
materials hinder him. However, in 
the sphere of their direct activity, 
the Soviet scientist and engineer de- 
mand now, and apparently are get- 
ting, a larger share of freedom of 
expression. Within the past two years 
several important members of the 
Academy of Sciences on various occa- 
sions have openly criticized accepted 
scientific theories and the manage- 
ment of the Academy of Sciences. 
Thus, the traditional attitude of a 
large part of the Russian intelligentsia 
—with emphasis on service to science, 
the state, and humanity—again be- 
comes stronger in the engineering 
profession. 
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chooses 


TURBO- 
MIXERS 


There is no easy way to extract rare metals from 
their ores. Processing plants, such as that of Metal- 
lurgical Resources, Inc. of Newburgh, New York, call 
for skillful design and dependable processing equip- 
ment. To help put this new plant “on stream’’, Turbo- 
Mixer custom made all of the equipment required. 


FOR DETAILED INFORMATION AND USEFUL DESIGN DATA, SEND 
FOR THE FOLLOWING BULLETINS: 


Please send me the following Turbo-Mixer Bulletin (s): 
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General Turbo- Mixer 

RDC Extraction Column Bulletin ——____ 
Side Entering Propeller Mixer Bulletin_____ 
Absorption & Oxidation Bulletins_____ 


Series of five Turbo-Mixers (plus 
the propeller mixer in the 
re-agent feed tank) for processing 
the metallurgical slurry 

during refinement and 
purification. 


Four-compartment autoclaves for pressure leaching of ore. 
Each mixer consists of a mixing and aeration assembly to 
accomplish the contacting of the liquid-solid-gaseous 
phase system. 


Turbo’s 45 years of experience in design . . . Turbo’s 
record of dependability. .. and Turbo’s single-source 
responsibility make the difference. If you are in the 
process of selecting or specifying mixing equipment, 
call on Turbo. You'll find . . . it pays to plan with 
General American. 


TURBO-MIXER 


TURBO-MIXER DIVISION 
GENERAL AMERICAN 
TRANSPORTATION 
CORPORATION 

Sales offices: 380 Madison Avenue, New [iy 


York 17, New York * General Offices: 135 South LaSalle 
Street, Chicago 90, lilinois + Offices in all principal cities 
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industrial news 


A new product is commanding 
much attention from the chemical, 
petroleum and allied industries. 
Under full study is Pittsburgh 
Corning’s new Foamsil. 


Pittsburgh Corning has succeeded in 
making pure foamed silica. Result: 
a new strong, rigid, completely acid 
resistant insulating and _ refractory 
material. 

Called Foamsil, the new material 
is 99 percent pure silica, cannot oxi- 
dize or absorb moisture, is entirel 
resistant to all acids, hot or cold, 
except, of course, hydrofluoric and hot 
phosphoric, according to the company. 

Importance of the new material lies 
in its properties, relative inexpensive- 
ness, light weiglit, and the wide range 
of potential applications within the 
chemical industries. 

Given its total resistance to acids, 
the interest of the chemical indus- 
try is understandable. But the material 
is also claimed to give continuous in- 
sulating protection, to withstand ther- 
mal shock within the ranges of 
—450° F. to 2,200° F. It is said to 
have exceptional dimensional stability; 
will not warp, shrink or slump under 
rapid temperature change. It is shown 
to have a low coefficient of expansion 
of 3.5 x 10-’. For operating tem- 
peratures up to 2,200° F. it is said 
to actually expand. Light in weight 


Silica material could be boon to chemical industry 


—10 to 12 lbs./cu. ft.—it is claimed 
to be strong enough to be used as a 
load-bearing surface. Cost—about 
50¢ a board foot. 

Next to its acid resistance, the most 
important of the new mate- 
rial for the chemical and petroleum 
industries is its closed cell structure 
which makes it all but impervious to 
liquid penetration or gas atmosphere. 
This alone in safety and longevity 
could prove highly valuabie in many 
chemical process applications. 

The result of nine years steady 
work, to the extent of forcing the 
company to design and build its own 
special furnace, the material should 
prove widely useful if its claims are 
substantiated. It is now being pro- 


Crude oil to polystyrene pellets 


With the completion of a new poly- 
styrene plant at Big Spring, Texas, 
Cosden Petroleum has closed the 
loop from raw crude to ethylbenzene 
to styrene monomer to finished poly- 
styrene pellets. Hub of the ge 
is Cosden’s 32,000 barrel re 


nery at 


New Cosden Petroleum polystyrene 
plant, Big Spring, Texas 
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Big Spring. An adjacent plant, com- 
pleted in 1957, turns out the styrene 
monomer—raw material for polysty- 
rene. This plant is said to be the first 
to recover ethylbenzene directly from 
a mixed xylene stream for conversion 
into commercial quantities of styrene. 
Design and construction of the new 
polystyrene unit was by Blaw-Knox. 


Curb service 

A new delivery concept called 
“curb-service marketing” is a Cosden 
innovation, may invite competition. 
Trucks, equipped with fast pneumatic 
unloading devices, will deliver buik 
quantities of polystyrene pellets to 
gravity-feed hoppers at customers’ 
plants. It is claimed that the system 
will permit customers to take instant 
inventory, and to eliminate fringe ex- 
penses such as unloading, warehous- 
ing, multiple handling, and contam- 
ination. Bulk prices will be deter- 
mined on a delivery zone basis. 


Foamsil, left, being installed. Above, 
the material protects company excu- 
tive from flame of oxy-acetylene torch. 


duced in quantity at Pittsburgh Corn- 
ing’s Sedalia, Missouri, plant. 

Among the many applications seen 
by Pittsburgh Corning are: Absorb- 
ing towers, acid filters, acid mixing 
tanks, acid proof linings for concrete 
tanks, acid storage tanks, concentra- 
tor pan settings, concentrating towers, 
dipping vats, filter linings, Gay-Lus- 
sac towers, leaching tank linings, 
Dowtherm units, etc. 


New helium process 
technical details 


Details of recently developed he- 
lium diffusion mechanism made 
available to prospective licensees. 


Following up its recently announced 
(CEP June, p. 106) process for sepa- 
rating helium from mixtures of gases 
containing helium, Bell Telephone 
Laboratories held an informal techni- 
cal session at Murray Hill, N.J. to 
which personnel from several inter- 
ested organizations were invited. Rep- 
resentatives from some 36 industries 
attended. 

Any process for readily recovering 
helium would be of great commercial 
value because the demand for helium 
in the U.S. has risen much faster than 
our ability to produce it. Among vari- 


aixed 
gee in siles-ioaded 
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jecket tubing 
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coating heed 


Separation tube construction for helium 
diffusion in new process. 


continued on page 80 
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Chemical-Loaded 
Molecular Sieves — 
Latent Curing Aids in 
Rubber and Plastics 


Rubber and plastics fabricators need 
faster curing systems. The use of 
more active agents for rapid curing 
reactions has been restricted, be- 


ally results in 
— precess and 
lemigsse rious 
pre $ Teac hed du 
‘rubber 
“series of latent cur 


LinD: Chen 

ilar Sieves, new 1 

ain faster. mere « ffec- 
tivecuringsystems, 


while still main- 
taining processing 
safety. 

In LinpE Chemi- 
cal-Loaded Molecu- 
lar Sieves curing 
aids are “locked” 
within the pore i 
structure of the 
Molecular s ad 


Molecular Siewe 
lated from the 


when ioade 
are effectivell 
ber or resin -formulatien during 
processing and storage. How 
at curing Which 
generally tham proces 
temperatures, the activ compc 
is released {rem thé Molecular 


this way, 
ves permit tlie use of highly ac 
ve cOmpounds t obtain fast 
without sacrificing pRece 
er pot life. 
tion agents previously 
idered ictive or volatile fer 
nay 
processing safety. 
Chemical-Loaded Molecular 
Sieves can be used as latent accel- 
erators and curing agents in a va- 
riety of rubber and plastics formu- 
lations including styrene-butadiene 
rubber, natural rubber, Neoprene, 
nitrile rubber, epoxy resins, rigid 
vinyl plastisols and others. Loaded 


PRODUCTS WITH A FUTURE 


The terms “Linde” and “Union Carbide” are registered trade-marks of Union Carbide Corporation. 
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Loaded Molec 


Now, ev 
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Molecular Sieve CW-2015 (di-ter- 
tiary butyl peroxide ) is being used 
commercially in the curing of sili- 
cone elastomers and rigid vinyl 
plastisols. Loaded Molecular Sieves 
are now being investigated by many 
processors of rubber and plastics 
in such items as tires, mechanical 
goods, hose, belting and footwear. 
For further data, write to Molecular 
Sieves Department CP-8, LinpE 
Company, Division of Union Car- 
bide Corporation, 30 East 42nd 
Street, New York 17, N. Y. 


Radioactive Krypton 
Krypton 85 is a radioactive isotope 
of the inert atmospheric gas, with a 
half-life of 9.4 years. 
Radioisotopes such as Kr-85 are 


ively nsive and new uses 
m ing found every day. 
One in tracer éle- 
thenit tes of hermetically Sealed 


capsulated transistor devices. 
other is maa “external” non- 
dminating lamp Which 

te 2ctivate a phosphor 
ing on the inside ot 2 glass 
glob: 
tutés of Health 
have shown that 
5 cam be used 
pdetect abnormal 
eart openings, 99 
Fcent ef 
radiation is nom 
penetrating, quite 
Safe, even for Te 
peated expesurés. 


Studies at the Natien al Insti- 


additive to non-radioactive rare 
gases (argon, helium, neon, kry p- 
ton an@ ®enen) individually er as 
Goes pot sell Kr85 
‘pure or encentrate ferm. The 
other rare or ine: t gases with Kr-85 
added, will nermally be available 
only in Atomic Energy o@mmission- 


ders. 

Purchasers must be licensed by 
local or regional A.E.C. offices ex- 
cept for purchases of one microcu- 
rie or less. Non-licensed purchasers 
of one microcurie each may have 
10 such cylinders on hand at a time. 

Linpe’s price for Kr-85 additions 
will be based on the radioactive level 


le rate the curing. marketing k:-$5 as 


‘approved, specially-marked cylin- 


“tubes, 


of the gas mixture expressed in 
millicuries of activity (N.T.P.) per 
liter. For additional informatio». 
write to Rare Gas Department CP-8, 
LinDE ComPaANy, Division of Union 
Carbide Corporation, 30 East 42nd 
Street, New York 17, N. Y. 


Three-Level 
Ruby Maser 


The Maser is a microwave ampli- 
fier utilizing energy stored in a mo- 
lecular or atomic system. Emission 
of this energy is stimulated by the 
input signal. Masers operate at liq- 
uid helium temperatures and have 
incredibly low noise levels ap- 
proaching zero db. Recently a Uni- 
versity research laboratory* used 
wa LINDE single crys- 
tal synthetic ruby 


(Al,O, with Cr,O, 


a additive) in a three- 


level solid state 
Maser. The ruby 
crystal was placed 
at the center of the 
Maser’s tuned cav- 

ity and a magnetic 
field of 4200 gauss was applied. To 
bring electrons from a ground state 
into a permissible higher energy 
level, a pumping frequency of 
24 kMc was used and the Maser 
successfully amplified signals at 
9.3 kMc. 

LINDE also supplies other crystals 
including rutile, spinel and sap- 
phire (Al,O, ). Sapphire is used in 
infra red ©pucal syste ins, wis iows 
for high power microwave (bes, 
Spacet® and svpperts in Vacuum 
radiation pipes. It has 
Strength at elevated temperatures, 
Melts at2040°C. is hard. inert, non- 
porous afd Gan be sealed to metals 


and glasses. Sepphire is cirrently 


available in the shape of domes, 
Windewsup to 4% inches ip diame 
ter, rods and special configurations. 
For further data write to Crystal 
Products Department CP-8, LinpE 
ComMPANny, Division of Union 
Carbide Corporation, 30 East 42nd 
Street, New York 17, New York. 
Maser Action in Ruby,” by G. Makhov, C. 
Kikuchi, J. Lambe, and R. W. Terhune. “Phys- 


ical Review,” Volume 109, Number 4, Page 
1399, Feb. 15, 1958. 
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SEE OUR EXHIBIT 


D. R. SPERRY & CO., 


George S. Tarbox 


Alldredge & McCabe 


B. M. Pilhashy 833 Merchants Ex. Bldg. ; 


fi tom 


with ; a pl nlate frame 
SPERRY FILTER PRESS 


If your present filter system is inadequate to meet increased 
production demands .. . if excessive shutdowns, cleaning and 
manpower problems are dragging out your filter cycle so as to slow 
down your production cycle — now is the time to investigate all 
the advantages of a plate and frame filter press — as mode 
and custom engineered to your particular application by 
D. R. Sperry & Company. 


Through extreme versatility of design, a Sperry Filter Press can 
simplify the most complex filtration requirements. Varying batch 
sizes . . . incompatible products . . . cake removal . . . and constant 
cleaning cease to be problems. Instead — the cycle is reduced . . . 
filtering area and pressures are increased . . . downtime losses are 
reduced to a minimum .. . and with labor- -saving automatic closing 
attachments and plate shifting devices, complete control is 
reduced to a one man operation. 


Sperry Filter Presses are available in a design and capacity to 
handle any filterable mixture and any filter material . . . with 
center, side or corner feed; open or closed delivery; high or low 
temperature control; and your choice of labor saving devices. 


FOR A LOW-COST ANSWER TO YOUR FILTRATION 


10° 
PROBLEMS, SEE THIS SPERRY CATALOG . 


national 


an up-to-date fully illustrated reference manual of 


erection, operating, design and construction data and 
specifications. Mail coupon for your free copy today. 


Visit our 
booth 76 


| D. R. SPERRY & COMPANY 
Batavia, Llinois 


| © Send Free Sperry Catalog 
0 Have your Representative Contact us 


BATAVIA, ILLINOIS 


Sales Representatives 


808 Nepperhan Ave. 


Yonkers, N. Y. Cc 


San Francisco, Cal. 


847 E. 17th Ave. 
Colorado 


City. State. 


Texas Chemical Eng. Co. 
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Helium process 
from page 78 


ous factors contributing to the supply 
shortage are such things as: cryogenic 
research, increased use in gas chro- 
matography, and its use as an inert 
atmosphere. In use, it is possible that 
a recovery cell might be placed di- 
rectly in a pipeline carrying natural 
gas from nf having helium concen- 
trations ranging from 7% to less than 
1%. 
The crux of the process is the 
peculiar specificity in size of the heli- 
um molecule and the interstitial di- 
mensions of the silica glass space 
lattice. The walls of very fine (0.002” 
O.D.) silica glass tubing act as sieves 
having a high permeability for helium, 
and low permeability for other gases. 
At room temperatures, hydrogen, the 
next most diffusible gas, passes 
through 1000 times slower than heli- 
um. (The monatomic helium molecule 
is smaller than the diatomic hydrogen 
molecule.) A bundle of capillaries 
occupying only 2 cu.yds. could pos- 
sibly pass about 1000 cu.ft./day. Bet- 
ter than 99% purity helum is obtained 
in a single pass. 

Some of the particular advantages 
of the process are: 1) Works at am- 
bient temperatures, is relatively un- 
affected by heat or cold; 2) Power is 
used only to pump gas; 3) extreme 
purity of the product; and 4) no 
chemical absorbers to cause opera- 
tional trouble. 

Licensing commitments had not 
been made up to the time of the 
session but like other Bell-Labs de- 
veloped processes, it may be available 
to anyone at reasonable rates, under 
nonexclusive licenses. 


A pre-assembled solvent recovery sys- 
tem wili be used to recover 35 gallons 
per hour of iso-propy! alcohol trom a 
solvent-laden air stream in the produc- 
tion of pectin from lemon peel at the 
Exchange Lemon Products Co. Corona, 
Calif. Designed by Barnebey-Cheney of 
Columbus, Ohio, the machine, weigh- 
ing 50,000 pounds, required separa- 
tion into only two parts for shipment. 

# 


« 
. 
| 
exposition 
— 
CEP-8 | 
SA 
= 
= 


JACQUES WOLF & CO. SOLVES PROBLEM: 


How to maintain constant, undeviating pressure 


in the production of highly corrosive chemicals 


Precise, non-fluctuating pressures must be maintained in continuous 
processes at the Carlstadt plant of Jacques Wolf & Company. Erratic 
pressure caused by drop in volumetric efficiency could ruin an entire 


batch of costly material. 


How Jacques Wolf solved the puzzle: Looking 
for an answer to the problem of holding 
constant pressure, plus that of increasing 
production, Jacques Wolf called on Aldrich. 
Aldrich engineers designed a pump which 
provided the proper corrosion resistance, 
fluid velocity and wear characteristics to 
insure dependable, continuous operation. 


Result: After five months of use, the Aldrich 
Triplex Pump has met all guarantees and 


proven itself capable of continuous opera- 
tion. Working 24 hour days, 6 day weeks, 
the Aldrich Triplex Pump provides the 
necessary pressure without fluctuation, 
efficiently handling both alkaline and acidic 
materials. 


We'll be glad to send you full information on 
Aldrich Pumps and their advantages to you. 
Simply write Aldrich Pump Company, 2U 
Gordon Street, Allentown, Pa. 


the toughest pumping problems go to 
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Users report 10 to 15% INCREASE 
in their GRINDING MILL CAPACITY 


In a recent survey of Hardinge 
“Electric Ear” users, many of them 
reported to 15% increased 
grinding mill capacity after install- 
ing an “Electric Ear.” This unit 
controls the mill feed, based upon 
grinding sound level, to produce 
optimum grinding conditions. 


Here are a few typical statements 
from satisfied customers: 

“This unit is doing a remarkable job. 
Tt reduces steel and liner consumption. 
We estimate a savings, with our two 
units, of $6000 per year on grinding balls 
and liners, Capacity gained 10%. 


“Approximately 25% gain in capacity.” 


“Helps prevent plug-ups.” 


“Maintains uniform mill load. Esti- 
mated gain in capacity 10%.” 


“We feel this unit is essential to our 
operation from a proper quality control 
standpoint. We would not be able to 
keep up our present rate of accelerated 
production and quality without it.” 


“*Electric Ear’ is helpful when inex- 
perienced grinders are learning to oper- 
ate the mills,” 


“Eliminates human element in mill 
feed level.” 


“Saving per year—$10,000.00.” 


“Principal reason for “Electric Ear’ use 
is that it aids the operator, and the mill 


can be operated from a remote panel.” 


Write for Hardinge Catalog No. 
42-A-40. 


HARDINGE 


COMPANY, 


YORK, PENNSYLVANIA 
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240 ARCH ST. ° 


INCORPORATED. 


Main Office and Works 


industrial news 


Major Dutch refinery 


Projected Rotterdam refinery of 
Esso Nederland N.V. will have 
capacity of 95,000 bbi/day, will 
use electronic instrumentation, 
other modern features. 


Automatic recording and data eval- 
uation were key factors in the selec- 
tion of electronic instrumentation for 
a new refinery to be erected in Rot- 
terdam, Netherlands, by Esso Neder- 
land N.V. Contributing reasons for 
the decision are stated to be ease of 
maintenance and replacement, and 
saving of space on control panels. 

Calculation of long-term demands 
for power in The Netherlands and in 
Western Europe in general are be- 
hind Esso’s decision to proceed with 
construction of the big refinery in the 
face of present depressed economics. 
In the past ten years, demand for 
power in The Netherlands has in- 
creased by 11% annually. In spite of 
plans for nuclear power stations, 
Esso’s analysts feel that for several 
decades, at least, this demand will 
have to be satisfied largely by the oil 
industry. 

The new plant, for which the prin- 
cipal contractors will be Badger-Com- 
primo Ltd. of The Hague, will incor- 
wor several technical features be- 
ieved to be “firsts” in The Nether- 
lands. 

Storage tanks will be of the “float- 
ing roof” type, cooling will be by air 
instead of the usual water-cooling 
system. The cracking process to be 
used will be Powerforming (Esso Re- 
search and Engineering) which offers 
advantages to European refiners who 
want more diversity of petroleum 
products than are available through 
“cat cracking.” A crude distillation 
will deliver overhead and distillate 
sidestreams and crude bottoms for 
heavy fuel. The refinery will produce 
100-octane gasoline. A Hydroforming 
(Esso) unit will desulfurize the 
powerformer feed and wii!l refine the 
heavier distillate and jet fuels. Ap- 
propriate light ends recovery and 
stabilization, and final finishing and 
treating, facilities will be provided. 

Of the 4.5 million tons of crude 
which will be processed per year, 
about one-fifth will come from native 
Dutch production, the rest being im- 
ported. For raw material supply, Esso 
Tankvaart Maatschappij (a 100% 
owned subsidiary of Esso Nederland 
N.V.) has available four tankers with 
a total tonnage of 74,000 D.W.T. 
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NTERESTED IN PRESSURE CENTRIFUGING? 


Latest addition to the Merco line of centrifugal equipment is the new 
Pressure Centrifuge. Originally developed for a catalyst removal step 
in the production of linear polyethylene, this new unit shows definite 
| promise in a variety of refining and petrochemical applications. 
r 4 Incorporating the unique return flow principle, this Merco can 
are ; concentrate, wash, clarify, classify and recover soluble values .. . all 
| ; at pressures up to 150 psi. There is no nozzle clogging nor solids 
build-up within the unit. The overhead drive eliminates the need 
for a submerged bearing; and a built-in, hydraulic hoist simplifies 
inspection and maintenance. 
ee ' If there’s a step in your flowsheet where centrifuging fits in 
and where pressure or vapor tight conditions must be maintained, 
you’ll want new Bulletin No. 2600. Write for a copy to Dorr-Oliver 
Incorporated, Stamford, Connecticut. 


D 
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‘ a significant broadening of 
Duraloy High Alloy Casting: Service... 


We are now in position to accept and process substantial orders for 
shell-molded castings in the Chrome Iron, Chrome Nickel class. 


Shell-molded castings provide several values over conventional castings: 
a... dimensions are exceptionally accurate 
b .. . thinner walls are practicable 
c ... surface finish is superior 


Shell-molding is ideal for mass or repetitive production of parts particu- 
larly those with intricate design. 


With our conventional static and centrifugal casting service now 

broadened by our shell-molded casting service, we are in a better 
position than ever to serve industry 
in connection with its high alloy 
casting requirements. May we quote 
on your casting requirements that 
call for shell-molding? 


Urfiti And PLANT: Scottdale, Pa. 


EASTERN OFFICE. 12 East 41st Street, New York 17, N.Y. 
ATLANTA OFFICE: 76—4th Street, N.W. 

CHICAGO OFFICE. 232 South Michigan Avenue 

DETROIT OFFICE: 23906 Woodward Avenue, Plecsant Ridge, Mich. 
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industrial news 


High temperature 
project 


Goaded by the imperative demands of 
high-energy fuels and nuclear power 
sources, the National Bureau of 
Standards has embarked on a many- 
faceted research program in the high. 
temperature field. Spearhead of the 
offensive is a program, supported in 
part by AEC, to present in tabular 
form a critical summary of the ther- 
modynamic information available on 
each chemical substance over as wide 
a temperature range as possible. Such 
tables, distributed in loose-leaf form 
to government, university, and indus- 
trial research laboratories without 
charge, contain values of heat content 
function, free energy function, en- 
tropy, heat capacity, and heat and 
free energy of formation. Values are 
given at regular intervals of tempera- 
ture from O°K. to as high as 6,000°K. 
in some instances. From such data, 
answers may be obtained to questions 
of stability, equilibrium composition, 
and energy yields. 

Of direct interest to design engi- 
neers is a method under development 
at the Bureau of measuring the vis- 
cosity of liquid inorganic oxides ai 
temperatures up to 2,000°C or higher; 
an immediate and evident application 
is in calculating the force required 
for the mechanical transport of such 
liquids, for example in the design of 
nuclear reactor systems. The trick is 
turned with a “oscillating-cup” vis- 
cometer. Feasibility of the method 
has been demonstrated with a proto- 
type model, details of the apparatus 
are available from the Bureau. 


No measurements—No progress 


Urgent work must be done in high 
temperature measurements to meet 
current and future needs in the fields 
of high-speed flight, rocket and 
missile development, and atomic re- 
actors and power plants. New weapon 
in the arsenal of the Bureau of 
Standards in the photoelectric pyro- 
meter. This instrument is expected 
to replace the presently-used disap- 
pearing-filament optical pyrometer for 
temperatures above 1,000°C. The 
basic optical system and disappearing 
filament principle are retained, but 
the brightness of the test body is 
compared with that of the pyrometer 
lamp photoelectrically rather than 
visually. Early tests show a substan- 
tial gain in precision. 
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APPLIED CRYOGENICS 


.». does so many jobs so weil! 


Separation of Gases 

The dramatic impact of gas separa- 
tion technology on world industry is 
notable because it represents a 
unique combination . . . hitherto 
unavailable process results coupled 
with a strong economic advantage. 
Oxygen, the outstanding example, is 
a highly reactive chemical, 99+ 
pure, available in unlimited quanti- 
ties for a few dollars per ton... 
often less costly than coal or crushed 
rock. “Dirt cheap” is sometimes 
literally true of oxygen. 


Besides air, many other gaseous 
mixtures are separated; impurities 
in any concentrations are economi- 
cally remoVed or reclaimed. Gases 
commonly recovered include: argon, 
carbon monoxide, ethylene, fluorine, 
helium, hydrogen, krypton, meth- 
ane, neon, nitrogen, oxygen and 
xenon. 


Energy Storage 


High ene gases are liquefied and 
economically without 
loss at maximum density. Methods 
for handling liquid ethylene, fluo- 
rine, methane, oxygen, oxygen difiu- 
oride and ozone are outstanding 
examples of this art. 


Low temperature stabilization of 
free radicals promises effective stor- 
age | and release of energy from cryo- 
nic environments. Synthesis possi- 
ilities via controlled free radical 
reactions stir the imagination. 


Sensitive Measurements 


Recently, practical application has 
been made of the extremely respon- 
sive pro 
at very low 


rties of certain materials 
temperatures. Infrared 
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radiation from very distant sources 
may be measured and interpreted 
for military detection purposes. 
Superconductivity has made possi- 
ble miniaturization of computers. 
Masers (Microwave Amplification 
by Stimulated Emission of Radia- 
tion), are the heart of super-cold 
circuits which control and amplif i 
the faintest possible signals wit 
superb fidelity and incredibly low 
self-generated noise. 


Development of Basic Data 


Fundamental information about the 
a of materials is discovered 

y the use of extreme temperature 
environments for conducting physi- 
cal measurements. 


CRYOGENIC PROCESSING IN- 
VOLVES SEVERAL BASIC FUNCTIONS 


Making Refrigeration 


Often, particularly in separation 
pr rocesses, the process fluid may also 

used as its own refrigerant. The 
manufacture of refrigeration to sup- 
port the process may accom- 
plished by compression and after- 
cooling coupled with expansion of 
gas, either adiabatically or perform- 
ing work, as in a turbine or engine. 
External refrigeration systems em- 
ploying freon, ethylene, nitrogen 

helium are commonly used. 


Process operations include virtuall 
all the standard unit operations “a 
as distillation, fractional condensa- 
tion, adsorption, filtration, pump- 
ing, absorption, solvent extraction, 


fractional crystallization, etc. Mag- 
nification of differences in physical 
properties at low temperatures 
makes some processes work which 
appear impossible based on ambient 
temperature data. 


Conserving Refrigeration 

Operating at temperature levels 

-_ one ton of refrigeration re- 
quires between 50 and 100 hp for its 
creation, the conservation and re- 
covery of refrigeration from process 
fluids is extremely important. Cryo- 

uipment using gas-to-gas 

at exchangers effectively handles 
flow volumes of gases ranging from 
tiny to tremendous. Such gases may 
undergo temperature changes well 
over 300° in a single exchanger with 
a driving force as low as 5° ¥. 


Recoveries are important also. In 
optimizing costs, some processes 
favor large flow quantities at low 
Ss for making sufficient re- 

ration. In other cases, smaller 
flow volumes, higher pressures and 
complex refrigeration processes be- 
come optimum. 


APPLYING CRYOGENICS 
REQUIRES SPECIALIZED 
KNOWLEDGE AND EXPERIENCE 


Until fairly recently, the application 
of cryogenics was limited to the sep- 
aration of gases and was in many 
respects a practitioner’s art rather 
than an engineering science. Since 
1940, Air Products has devoted itself 
entirely to the development of basic 
data, engineering standards, design, 
construction and operating princi- 

les essential to the effective trans- 
ormation of an infant science to a 
mature technology. 


EVALUATING CRYOGENICS FOR 
YOUR NEEDS IS EASY 


A letter, a wire or a phone call to 
J. E. Nachod at Air Products will 
quickly bring you the services of an 
experienced cryogenics engineer who 
can help you interpret the potential 
contribution of applied cryogenics 
to meet your needs. A vast store- 
house of information may be put to 
your use instantaneously for: 


1. Evaluation of existing processes 
to suit your specific needs. 


2. Development and adaptation of 
new processes as required 


3. Over-the-fence supply of almost 
any gasona guaranteed cost basis 


Allentown, Penna. 
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Arithmetic of Materials Handling 


GRITS 
Flow Chart 


<— 


BREWHOUSE 


STORAGE 


MALT 


Flow Chart 4 


BREWHOUSE 


STORAGE 


FULLER AIRVEYOR pneumatic system pulls corn grits from discharge 
of Airveyor bulk transport trailer to storage silos to weigh hoppers. 


PIELS MODERNIZES WITH AIRVEYoR; 


caves man-hours, 
materials, money 


When Piel Bros., Brooklyn, N. Y., took 
over the Staten Island plant of another 
brewery, they replaced complicated, ineffi- 
cient mechanical conveyors with a fast, 
efficient Fuller pneumatic Airveyor® sys- 
tem—to handle tons of malt and corn grits. 
Here’s what the new Fuller Airveyor 
system has accomplished: 

ELIMINATION OF POSSIBLE CONTAMI- 
NATION in the old mechanical system. 
Totally-enclosed Fuller Airveyors prevent 
material loss through spillage and eliminate 
the problem of possible infestation. 100% 
visible dust retention contributes to 
sanitary working conditions. 

MAJOR LABOR-SAVING through fully 
automatic control of Airveyors. One man 


Faller 


pioneers in harnessing AIR: 
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—at pushbutton panel—handles unloading 
of Airveyor bulk transport trailers, con- 
veying to silos, and directs weighing and 
proportioning operations. 

NEGLIGIBLE MAINTENANCE, because Air- 
veyors have few moving parts and are self 
cleaning! Downtime for cleaning mechani- 
cal equipment previously required eight 
man hours a week. 

If you are now handling dry, granular 
materials, it will pay you to look into 
Fuller pneumatic conveying systems. Fuller 
systems are engineered specifically for 
your particular application. They bend 
around corners, run up or down, through 
walls and floors, almost any distance — 
even underground. Write or phone today 
outlining your problem. Fuller will gladly 
furnish additional information with ap- 
propriate recommendations. 


THE ULTIMATE in automation — Fuller 
i offers simplified, isi 


FULLER COMPANY 
174 Bridge St., Catasauqua, Pa. 


SUBSIDIARY OF GENERAL AMERICAN 
Birmingham Chicago Kansas City Los Angeles San Francisco Seattle 


TRANSPORTATION CORPORATION 


CHEMICAL ENGINEERING PROGRESS, (Vol. 54, No. 8) 


| 
| 
4 
j 
j | 
| 
5 | 
4 
N 
| 
: control from this remote control 
“pushbutton” panel. 
¥ 
4909 


om Data 


ervice 


FREE — Detailed technical 
data on products and services 
advertised this month. PLUS 
—Carefully-selected new of- 
ferings of free technical liter- 
ature. IT’S EASY—Merely 
circle appropriate numbers 
on the Data Post Card and 
mail—no postage required. 


Numbers followed by letters refer to 
equipment, materials, and services adver- 
tised in this issue. Numbers indicate 
pages, end letters positon on the page: 
L, left; R, right; T, top; B, bottom. A 
indicates full page; IFC, IBC, and OBC 
ere cover advertisements. 


UNFOLD CARD AND 
CIRCLE NUMBERS 


EQUIPMENT 


Absorption Equi Turbo-Mixer 
Div., General American Transportation 
Corp. Bulletin. Circle 77A-D. 

Air Conditioning Equipment. Niagara 
Biower Co. Bulletins 112 and 131 with 
complete technical data. Circle 128TL 


Anodes, carbon. Great Lakes Carbon 
Corp. Custom-made to individual cell 
—- Technical data. Circle 


Bellows, Teflon. John L. Dore Co. 


Technical data. Circle 26L. 
Calciners. C. O. Bartlett & Snow Co. 
Bulletin 118. Circle IFC. 


Castings, high-alloy. Duraloy Co. Circle 


a filtering. Baker Perkins, 
inc. Technical data. Circle 13A. 


Centrifuges, pressure. Dorr-Oliver, Inc. 
Bulletin 2600. Circle 83A. 

Coils, heating. Dean Products, Inc. 
Bulletin 355 with technical data and 
Bulletin 258 with price and design 
data. Circle 141TR. 

Coils, heating and cooling. Aerofin 
Corp. Bulletin S-55 gives full technical 
details. Circle 133R. 

Collectors, dust. Pulverizing Machin 
Div., Metals Disintegrating Co. Effi- 
ciency of 99.9% plus. Bulletin 52A. 
Circle 17A. 


eral American Transportation Corp. 
Bulletin. Circle 77A-B. 

Condensers, vapor, air-cooled. Niagara 
Blower Co. Bulletin 129R with full de- 
tails of the “Aero” vapor tbs 
Circle 130TL. 
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SUBJECT GUIDE to advertised products and services 


Controls, for grinding mills. Hardinge 
Co. Catalog 42-A-40 describes the 
“Electric Ear,” said to increase grind- 
ing mill capacity 10 to 15%, Circle 
Controls, liquid-level. Leslie. Engineer- 
ing data sheet describes adjustable 
proportional band system. Circle 101A 
Controls, pH and chlorine. W. A. Taylor 
and Co. Free handbook “Modern pH 
and Chlorine Control."" Circle 137R. 
Controls, visual. Graphic “yoo 25- 
page Booklet BE-20. Circle 130BR. 
Coolers, C. O. Bartlett & Snow Co. 
Bulletin 118. Circle IFC. 

Corrosion Detectors. Tinker and Rasor. 
Data sheets. Circle 116L. 

Couplings, flexible. Lovejoy Flexible 
Coupling Co. Complete technical data. 
Circle 1321. 


continued on page 90 


MATERIALS 


Amyi Alcohol. Union Carbide Chemi- 
cals. Technical information bulletin. 
Circle 95A. 

Brick, carbon. National Carbon Co. Cat- 
alog Section S-6215. Circle 129A-A. 
Carbon, for high- epee process 
equipment. National Carbon Co. Tech- 
nical data. Circle 129A-B. 

Cloth, wire. Cambridge Wire Cloth Co. 
Free 94-page catalog. Circle 120L. 
synt ruby, sa ire, , an 
spinel crystals. Circle 

Krypton, radioactive. Linde Co. Data on 
Krypton-85 additives. Circle 7’9A-B. 


Linings, tank. American Hard Rubber 
Co. Data on rubber an spate linings. 
Bulletin CE-53. Circle 1 

Molecular Sieves, chemical-loaded. 
Linde Co. Data on newly-developed 
type of molecular sieves. Circle 79A-A. 
Packing, Teflon. Flexrock Co. Maximum 
temperature range of 500°F. Brochure. 
Circle 134BL. 

Sodium. U. S. Industrial Chemicals Co. 
Booklet “‘Handlirg Metallic Sodium on 
a Plant Scale."’ Circle 109-110A. 


Sulfur. Texas Gulf Sulphur Co. Circle 
15A. 


SERVICES 


Design and 

M. Parsons Co. Circle 
Design and Construction, cryogenic 
process plants. Air Products, Inc. Data 
on use of cryogenic techniques for 
as separation, 
rigeration. Circle 


Fabrication, carbon and alloy steel. 
er Fuel and Iron Corp. Circle 
Fabrication, process equipment, imper- 
Falls Industries, Inc. 
Revised Bulletin 249. Circle 104L. 


5 its. Ral 


energy storage, re- 
85A. 


Fabrication, steel plate structures. 
Chicago Bridge & iron Co. Booklet. 
Circle 29A. 


Fabrication, titanium process equip- 
ment. Hubbert. Details of titanium ves- 
sels and tanks. Circle 137L. 

Technical Papers. United Nations. De- 
tailed information on more than 2,200 
papers available on peaceful uses of 
atomic energy. Circle 22A. 
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27A-A 27A-B 28A 29A 30L 31A 32A 33A 34A 36A 
38A 77A-A 77A-B 77A-C 77A-D 77A-E 79A-A 79A-B 79A-C 
80L SIA 82L 83A 84L 85A 86A 91A 92A 95A 97A 99A 
101A 103A 104L 105A 106L 107A 108L 109-110A 
111R 112TL 112BL 113A 114L 116L 116R 117R 
1188 119TL 119BL 119R 120L 121A 122A 127A 
128TL 128BL 129A-A 129A-B 130TL 130BL 130BR 


131A 132L 132R-A 132R-B 133R 134TL 134BL 135L 
135R 136L 137L 137R 141TR IBC OBC 
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Equipment continued from page 88 


Couplings, quick. Ever-Tite Coupling 
Co. In stainless, aluminum, malleable 
iron, brass. Technical data. Circle 18A. 


Deionizers, single-tank, mixed-bed. El- 
Corp. Bulletin 512. Circle 


Dryers. C. O. Bartlett & Snow Co. Bul- 
letin 118. Circle IFC. 

Dryers, compressed air. Van Products 
Co. Brochure with technical data. Cir- 
cle 130BL. 
Dryers, pan-type. 
& Machine Co. 
27A-B. 

Dryers, rotary. Bethlehem Foundry & 
Machine Co. Standard or custom-built. 
Bulletin 301. Circle 27A-A. 

Dryers, spray. Nichols Engineering & 
Research Corp. For heat-sensitive ma- 
terials. Bulletin 232. Circle 116R. 


Dryers, tray. C. G. Sargent’s Sons 
Corp. Technical data on lab and pro- 
duction models. Circle 106L. 

Dust Level Determination. Joseph B. 
Ficklen Data on the ‘“Konisampler’”’ 
which uses thermal barrier principle. 
Circle 134TL. 

Filters. Croll-Reynolds Engineering Co. 
Areas from 5 to 500 sq. ft. Technical 
data. Circle 25R. 


Bethlehem Foundry 
Bulletin 351. Circle 


DEVELOPMENTS 
OF THE MONTH 


(“hemilats 


curemicat 


BOOKLET ON ALIPHATIC 
CHEMICALS 


Circle 386 on Data Post Card 


A technical reference source for the experienced 
user of chemifats—fatty chemicals derived 
from vegetable, animal, fish, and sperm whale 
fats and oils, a mew 52-page catalog from 
Archer-Daniels-Midland Co. is also intended as 
an introduction to the chemistry involved in 
working with these chemicals. 

The catalog is said to contain the first com- 
mercial presentation of gas chroma 
composition data on olefins, hydrocarbons, fatty 
alcohols, and fatty acids. Solu- 
bility, compatability, and physical constants 
are given. 


charts i 
For a copy of this useful reference manual 
circle 386 on Data Post Card. 
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Filters. Eimco Corp. Details on push- 
button filter stations. Circle 36A. 
Filter Media, porous metal. Purolator 
Products, Inc. Two booklets on design 
and fabrication. Circle 131A. 


Filter Presses, plate and frame. D. R. 
Sperry & Co. Illustrated reference 
manual. Circle 80L. 

Furnaces, industrial. Petro-Chem De- 
~~ Co. Technical data. Circle 


Gaskets, corrosion-resistant. United 
States Gasket Co. Bulletin AD-154 with 
complete technical details. Circle 30L. 


Generators, inert gas. John Zink Co. 
Circle 132R-B. 

Heads, stainless steel. G. O. Carlson, 
Inc. File folder. Circle 122A. 


Heat Exchangers. Downingtown Iron 
Works, Inc. Booklet on heat exchanger 
design. Circle 34A. 

Heat Exchangers. Graham Mfg. Co. 
Technical data. Circle 32A. 


Heat Exchangers. Yuba Consolidated 

Industries, Inc. Consulting, design, and 

fabrication services. Circle 16A. 

Heat Exchangers, self-cleaning. Davis 

ns Corp. Bulletin 1000. Circle 
7R. 


Heat Transfer Equi Allis-Chal- 
mers. Bulletin 25C6177. Circle 33A. 


Heaters, air. John Zink Co. Outlet tem- 
peratures from 200 to 3,000°F. Circle 
132R-A. 

Indicators, liquid-depth, remote-read- 
ing. Petrometer Corp. Complete data in 
Bulletin 6400. Circle 119R. 

irradiation Units. Atomic Energy of 
Canada Ltd. Complete technical data 
on the Gammacell 220. Circle 107A. 


Kilns. C. O. Bartlett & Snow Co. Bulle- 
tin 118. Circle IFC. 


Materials Handling Equipment, eu- 
—_. Fuller Co. Technical data. 


Mills, impact. Entoleter Div., Safety 
Industries, Inc. Catalogs, data sheets. 
Circle 

Mixers. Mixing Equipment Co. Consult- 
ing services on any fluid mixing oper- 
ation. Circle OBC. 

Mixers, batch. Troy Engine & Machine 
Co. Processing equipment catalog. Cir- 
cle 112BL. 

Mixers, dry materials. Buflovak Equip- 
ment Div., Blaw-Knox Co. Capacities 
from 10 to 125 cu. ft. Catalog 382. 
Circle 12A. 


Mixers, propeller, side-entering. Turbo- 
Mixer Div., General American Trans- 
portation Corp. Bulletin. Circle 77A-C. 


Mixers, turbo. Turbo-Mixer Div., Gen- 
eral American Transportation Corp. 
Bulletin. Circle 77A-A. 


Oxidation Equipment. Turbo-Mixer Div., 
General American Transportation Corp. 
Bulletin. Circle 77A-E. 


Packing, tower. U. S. Stoneware. Bulle- 
tin TP-54 describes Metal Pali Rings, 
other tower packings. Circle 38A. 
Piping, nitrile. American Hard Rubber 
Co. For temperatures to 275°F. Bulle- 
tin 96A. Circle 10L-A. 


Piping, plastic. Kraloy Plastic Piping 
Co. Detailed brochure on PVC plastic 
pipe. Circle 136L. 

Preheaters, air. Air Preheater Corp. 
Technical data. Circle 99A. 


Pumps. Aldrich Pump Co. Complete 
technical data. Circle 81A. 

Pumps, controlied-volume. Lapp in- 
sulator Co. Bulletin 440 with appli- 
cations, flow charts, specifications. 
Circle 23A. 

Pumps, corrosion and abrasion re- 
sistant. Nagle Pumps, inc. Pump 
selector. Circle 112TL. 

Pumps, diaphragm, controlled-voiume. 
Milton Roy Co. Pressures to 1,000 
Ib./sq. in., capacities to 138 gal./min. 
Circle 103A. 

Pumps, gear, jacketed, Schutte and 
Koerting Co. Bulletin 17-A describes 
complete line. Circle 119TL. 

Pumps, glassed. Goulds Pumps, Inc. 
Bulletin 725.2. Circle 97A. 

Pumps, leakproof. Chempump Corp. 
Details on the Chempump, no seein, 
box, no leakage. Circle 


ng screw. Sier-Bath Gear & Pump 
Co. Data on horizontal, vertical units. 
Capacities from 1 to 2,000 gal./min. 
Circle 111R. 

Pumps, vertical, jacketed. Lawrence 
Pumps, Inc. Bulletin 203-7 gives full 
details. Circle 114L. 

Rotameters. Schutte and Koerting Co. 
Bulletin 18RG gives detailed instruc- 
cone for liquid and gas sizing. Circle 


Scales, weight-controlled. Thayer Scale 
Corp. Technical data on the “‘Auto- 
weightion.” Circle 14L. 

Screens, rotary. J. M. Lehmann Co. 
Data on the Vorti-Siv. Circle 118B. 
Scrubbers, fume, jet-Venturi. Croll-Rey- 
or Co. Complete catalog. 


Scrubbers, spherical. Peerless Mfg. Co. 
Bulletin 180 with data on gas scrub- 
bers. Circle 7A. 
Seals, mechanical. Durametallic Corp. 
Catalog 480-CEP Circle 128BL 
Separators, air. Sturtevant Mill Co. 
Bulletin 087. Circle 135R. 
Otto H. York 
ails e Yorkm i 
esh Demister 
Sifters, rotary. B. F. Gump Co. Single 
or multiple separations to 325 mesh. 
Bulletin 503. 3R. 


Sight Glasses, Pyrex. Swift Lubricator 
Co. in 8 thicknesses, sizes to 24 by 60 
in. Bulletin. Circle 119BL. 
Steam Traps. Armstrong Machine 
Works. Free et : 
booklet on steam traps 
Tanks, for atomic wastes. Graver T. 
& Mfg. Co. Circle 31A. - 
Tubing, plastic, flexible. American Hard 
Rubber Co. Bulletin 66. Circle 10L-C. 
Valves, alloy. Coo Alloy Corp. Tech- 
nical data. Circle 
Valves, control. Annin Co. Catalog de- 
me complete line. Circle 11A. 
lalves, steam, pressure-reducing. Fish- 
er Governor Co. Bulletin p92" Circle 
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by Arazien 


Claymont’s new Fabrications Shop is completely equipped to produce large industrial and 
structural weildments, as well as job-shop steel plate fabrications of all kinds. integrated 
facilities make Claymont a reliable source of quality stee! plate and plate products for industry. 


CLAYM™MONT 
FABRICATED STEEL PRODUCTS 


CHECK CLAYMONT FOR-—Alloy Stee! Plates + Carbon Stee! Plates - Stainiess-Cilad Stee! Plates 


High Strength Low Alloy Steel Plates + CFal Lectro-Cliad Nickel! Plated Steel Plates + Pressed 
and Spun Stee! Heads + Manhole Fittings and Covers + Fabricated Stee! Products 
Large Diameter Weided Stee! Pipe 


THE COLORADO FUEL AND IRON CORPORATION 


PRODUCTS OF WICKWIRE SPENCER STEEL DIVISION - 
5743 


Piant at Claymont, Delaware + Sales Offices in all Key Cities 


lo: 

CEI 


ISOFLOW FURNACES 
supply process heat for 


TEXAS BUTADIENE 
and CHEMICAL Corp.’s 


86,000 TON 
BUTADIENE PLANT 


.++in fact, approximately 85% 

of all new butadiene capacity 
in the U.S. is processed through 
Petrochem “‘Isoflows.”’ 


The unique design and operating features which have led to the wide accept- 
ance of Petrochem Isoflow Furnaces for butadiene production, catalytic re- 
forming and other petroleum, petrochemical and chemical processes include: 


* Uniform Heat Distribution * Maximum Fuel Efficiently * Low Pressure Drop * Low Maintenance 
* Zero Air Leakage * Minimum Ground Space * Simplicity of Design and Construction 
* Short Length of Liquid Travel * Series, Multipass, all parallel flow * Excess Draft for High Overload 


There’s a Petrochem Isoflow Furnace for any duty, temperature and efficiency. 


Petrochem Isoflow copyrighted internationally 


UNLIMITED IN SIZE CAPACITY DUTY 


PETRO-CHEM DEVELOPMENT CO., INC. ¢ 122 EAST 42nd St., New York 17, N. Y. 


REPRESENTATIVES: 
Rowson & Co., Houston & Baton Rouge * Wm. H. Mason Co., Tulsa * Lester Oberholtz, Los Angeles * Faville-Levally, Chicago 


D. C. Foster, Pittsburgh * Turbex, Philadelphia * Flagg, Brackett & Durgin, Boston * G. W. Wallace & Co., Denver & Salt Lake City 
International Licensees and Representatives: SETEA-S.A. Comercial, industrial, y de Estudios Tecnicos, Buenos Aires, Argentine * 
Industrial Proveedora, Caracas, ¥ la * Societe Anonyme Heurtey, Paris, “rance * Societe Anonyme Beige Heurtey, Liege, Belgique * 
Petrochem 6.M.B.H., Dortmund, Germany * Heurtey lialiona S.P.A., Milan, Italy * Birwelco Ltd., Birmingham, England 
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MATERIALS 


301 Acetylene Derivatives, high-pres- 
sure. Antara Chemicals brochure shows 
structures and physical forms of 11 
high-pressure acetylene derivatives 
available in commercial quantities. 


302 Adipic Acid. 36 pages of basic 
data, physical properties, 6 pages of 
chemical properties and reactions, 19 
pages of suggested uses, 271 litera- 
ture references. Technical bulletin |- 
12R from National Aniline Div., Allied 
Chemical. 


303 Alkyl Dimethyl Amines. Used as 
intermediates for sanitizers and as 
catalysts for polyurethane resins. Tech- 
nical information from American Al- 
colac Corp. 


304 Allyl Alcohol. Dow Chemical Co. 
booklet describes reactions and uses 
of allyl alcohol, a highly-reactive un- 
saturated alcohol. 


305 Antifoams, silicone. Hodag Chem- 
ical Corp. offers technical data on new 
series of silicone antifoams. Free sam- 
ples also available. 


306 Brick, refractory. 24-page booklet 
from Norton Co. gives technical data, 
tables, graphs, conversion charts. 


307 Buty! Rubber, catalyst efficiency 
studies. Effect of moisture content on 
efficiency of metallic chloride catalysts 
in the dimethylol phenol resin cure for 
butyl rubber described in Bulletin 100- 
4C from Thiokol Chemical Corp. 
continued on page 94 


DEVELOPMENTS 
OF THE MONTH 


PREFABRICATED NYLON 
TUBING SYSTEMS 
Circle 387 on Data Post Card 


Volume production of prefabricated assemblies 
can substantially reduce costs on Nylon tubing 


applications, says Polymer . Of Penna. 
makers of WNylaflow tubing. his has been 
made possible by improved methods of cutting, 
flaring, prebending, and applying fittings to the 
specially-processed nylon tubing 

The tubing is sow available in outside diam- 
eters of Ve, 3/16, 4, 5/16, and ¥% in., and 
in short-time burst pressure ratings of 1,000 
ib./sq. in. (Type T) and 2,500 Ib/sq. in. (Type 
H). It can be permanently bent by heat. Stand- 
ard or special nylon or metallic fittings can be 
employed. 

For more information on this interesting new 
development circle 387 on Data Post Card. 
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CIRCLE CORRESPONDING NUMBERS ON DATA SERVICE CARD, PAGE 87 


EQUIPMENT 


329 Actuator, valves. Bettis Corp. of- 
fers data on the Robotarm Valve Actu- 
ator, a gas or fluid-operated actuator 
for operation of plug valves and other 
90% rotating mechanisms. 


330 Analyzer, dissolved oxygen, con- 
tinuous. Bulletin 0-4014 from Beck- 
man/Process Instruments Div. gives 
applications, specifications, principles 
of operations, mounting dimensions, 
schematic diagram. 


331 Bellows, Teflon. Bulletin B-1 from 
Resistofiex Corp. gives charts of rec- 
ommended working pressure vs. tem- 
perature, engineering drawings, speci- 
fications. 


332 Blowers, cycloidal. Roots-Conners- 
ville Blower offers Bulletin VP-158 with 
detailed design and construction data, 
selection information, capacities and 
ratings. 


333 Controls, liquid-level. Electronics 
Corp. of America. Bulletin PF 571 con- 
tains detailed specifications, charts, 
and dimensions. 


334 Controls, liquid-ievel. No floats, no 
moving parts in the liquid. Bulletin 
from B/W Controller Corp. gives de 
scriptions, charts, diagrams of typical 
applications. 


335 Controls, valve, remote, manual. 
20-page design manual from Stow Mfg. 
Co. gives complete data on both flex- 
ible shaft and standard reach rod 
remote valve controls. 


336 Cooler and Dryer, pellets. Bulletin 
202 from Sprout-Waldron gives techni- 
cal details of the Rotaircool. 


337 Couplings, quick. Catalog from 
Snap-Tite, describes company’s com- 
plete line of quick-connect, quick-dis- 
connect couplings. 


338 Detector-Controlier, tank-leve!. Use 
of radiation source permits external 
installation. Accuracy to plus or minus 
1/16 in. Data from Industrial Nucle- 
onics Corp. 


339 Dryer, spray, small-scale. Data 
sheet from Nichols Engineering & Re- 
search gives design and construction 
data, capacity, dimensions. 


340 Dryers, vacuum, rotating. New se- 
ries of conical-shaped rotating vacuum 
dryers in range of six sizes: 3, 10, 25, 
75, 100, and 150 cu. ft. Technical 
data from F. J. Stokes Corp. 


341 Dust Collectors, cyclone. 8-page 
bulletin C-958 from Ducon Co. de- 
scribes design and structural features 
of cyclones, gives application draw- 
ings, performance and selection data. 


342 plastic. Bul- 
letin C-15 from Haveg industries de- 
scribes selection of proper plastic for 
every chemical corrosion problem. 


343 lers. New 12-page catalog 
from V. D. Anderson Co. describes lat- 
est mechanical extraction processes. 


continued on page 94 


SERVICES 


324 Design and construction, plants. 
Brochure from Burns and Roe de- 
scribes design and engineering serv- 
ices offered to the chemical industry. 


325 Design and Construction, plants. 
Scientific Design Co. offers 26-page 
brochure describing processes and en- 
gineering services for the chemical 
processing industry. 


326 Metals, melting point and density 
charts. Fanstee! Metallurgical offers 
two charts, one showing melting points 
of all metals, the second showing 
densities. 


327 Periodic Table Chart. Complete 
periodic table of the elements in color 
from Atomic Development Mutual 
Fund. 

328 Titanium Arc Welding. Maliory- 
Sharon Metals Corp. offers a technical 
brochure discussing method and tech- 
niques, lists grades and alloys of tita- 
nium which can be arc welded. 


DEVELOPMENTS 
OF THE MONTH 


PACKAGED OIL RECLAIMER 
Circle 388 on Data Post Card 


A simple, economical, and foolproof method for 
maintaining or restoring contaminated lubricating 
oil to new oi! specifications. The Hilco Oi! Re 
claimer, made by Hilliard Corp. will produce and 
maintain oi! free of all solids, siudge, acid, 
moisture, solvents and dissolved greases. Vis- 
cosity, dielectric strength, and other specifica- 
tions can be held or restored to the value of 
new oil 

All moving parts of the pump system are 
enclosed in a paneled frame, assuring complete 
safety to operators. The only oi! loss in the 


reciaimer is represented by oi! in the filter cake 
when changed. 

For a detailed bulletin circle 388 on Data 
Post Card 
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Materials = from page 93 


308 Calcium Hydride. Technical bulle- 
tin from Metai Hydrides, Inc. gives 
physical properties, chemical proper- 
ties and applications. 


309 Corrosion Inhibitor. Controls cor- 
rosive action of all liquid and solid 
scale removers. Non-toxic, non-irritat- 
ing, odor-free, non-hazardous. Bulletin 
from O'Brien industries. 


310 Crotonic Acid. Eastman Chemical 
Products offer brochure with proper- 
ties, reactions, applications. 


311 Epoxy Resins, solid. Dow Chemi- 
cal offers data on 3 new solid epoxy 
resins suitable for coatings for appli- 
ances, cans, drums, tank cars, indus- 
trial maintenance. 


312 Essential Oiis, Aromatic Chemi- 
cals. Semi-annual catalog from Fritz- 
sche Brothers lists hundreds of essen- 
tial oils, aromatics, concentrates, fixi- 
tives, etc. 


314 Laboratory Ware, plastic. In ace- 
tate, acrylic, polypropylene, Nylon, vi- 
nyl, polethylene, Teflon, styrene, etc. 
Bei-Art Products. 


DEVELOPMENTS 
OF THE MONTH 


METAL CERAMICS BOOKLET 


Circle 389 on Data Post Card 


New metal-ceramics (cermets) are in the fore- 
front of the advance into the ultra high-tem- 
perature region in chemical processing. Here is 
a booklet with physical, mechanical, chemical 
properties, and typical applications of these new 
materials. 

The new cermets are now in use at tempera- 
tures up to 2,800°F to withstand thermal shock, 
wetting by molten metals, oxidation, abrasion, 
erosion, and high-temperature attack by cor- 
rosive chemicals. 

Typical parts now being made of metal- 
ceramics are rocket nozzle inserts, jet flame 
holders, thermocouple protection tubes, mechan- 
ical pump seals, furnace muffies, flame guard- 
ian rods, molten metal control pins and spouts. 

For a copy of this forward-looking booklet 
from Haynes Stellite Co. circle 389 on Data 


Post Card 
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315 Linings, corrosion-resistant. Bro- 
chure from Abrasion & Corrosion Engi- 
neering Corp. gives tables of chemical 
resistance of elastomeric linings to 
several hundred different chemical so- 
lutions. 


316 Linings, glass, for process equi 
ment. Newly-developed Glasteel 59, 
product of Pfaudler Co., claimed to 
have 30% greater thermal resistance, 
and 20% greater resistance to shock. 
Technical data. 


317 Polypropylene. Chemore Corp. of- 
fers 8-page brochure on injection mold- 
ing and extrusion of Montecatini’s new 
“‘Moplen” polypropylene. 


318 Resins, ion-exchange. Booklet 
from Chemical Process Co. describes 
use of ion exchange resins in refining 
sugar solutions, discusses reverse de- 
ionization, mixed beds, salt-cycle de- 
colorizing resins. 


319 Resins, polyolefin. New series of 
polyolefin resins claimed to exhibit im- 
proved flow and processability charac- 
teristics. Data from Celanese Corp. of 
America. 


320 Silicone Emulsions. Union Carbide 
Corp. Designed specifically for soften- 
ing thermosetting textile finishes. 4- 
page data sheet gives advance techni- 
cal details. 


321 Storage Pile Blanket Compound. 
Compound SP, made by Johnson- 
March Corp. is a blend of synthetic, 
organic, long-chain polymers in a wa- 
ter base which blankets and protects 
outdoor storage piles against loss from 
wind or rain erosion. Technical data. 


322 Vermiculite. Bulletin from Zono- 
lite Co. gives chemical and physical 
properties, industrial uses, bibliog- 
raphy. 

323 Wire, thermocouple. Metal-sheath- 
ed, ceramic-insulated thermocouple 
wire combines high electrical sensitiv- 
ity with small size and flexibility. Data 
from E. C. Smith Mfg. Co. 


Equipment from page 93 


344 Fans, industrial. Selection data, 
installation instructions, technical de- 
tails of many types. Bulletin from Pow- 
er Line Fan Co. 


345 Feeders, dry. Syntron Co. offers 
catalog with descriptions, data, and 
specifications on five standard dry 
feeders with vibrated hoppers. 


346 Feeders, gravimetric. Dimensional 
drawings, tables, schematic drawings, 
performance charts on simplex or du- 
plex gravimetric feeders for liquids or 
solids. Bulletin 32-R2 from Omega Ma- 
chine Co., B-I-F Industries. 


347 Filters, air, a. Bulletin 
from Cambridge Filter Corp. shows 
rated capacity, filter medium area, face 
velocity, ratio of filter area to face 
area. 


348 Filters, cylinder disk, positive-seal. 
High-compression spring assures con- 
stant seal of the filter media at all 
times. Bulletin 19-S from Ertel Engi- 
neering Corp. 

349 Filters, oil. Bulletin from Alsop 
Engineering gives technical data on 
their “Disc-Pak”’ oil filters for preven- 
tive maintenance of power and indus- 
trial equipment. 


350 Filters, pilot plant, on rental basis. 
For all vacuum filter applications, com- 
plete with all accessory tanks, pumps, 
motors. Bulletin, from Komline-Sander- 
son Engineering Corp. outlines month- 
ly rental basis. 


351 Filters, pressure-leaf. Bulletin from 
T. Shriver & Co. gives specifications of 
horizontal tank, vertical leaf, vertical 
tank, and vertical leaf types. 


352 Flange Spreader. Wm. L. Riggs Co. 
Fast and safe way to spread all types 
of flanges to insert blinds, gaskets, 
orifices. Data from manufacturer. 


353 Flow Meters, area-type. General 
purpose area-type flow meter offers 
stability, quick range change, easy 
maintenance. Technical data from C- 
Mar Corp. 
354 Flowmeters, low-pressure-drop. 
Rate and totalizing indication at tem- 
peratures from minus 350 to plus 
300°F. Data from Revere Corp. of 
America. 
355 Flowmeters, variable-area. Catalog 
10A9010 from Fischer & Porter gives 
basic engineering data, tables, graphs, 
and equations for application, sizing 
and flow rate calibration prediction. 
continued on page 96 


DEVELOPMENTS 
OF THE MONTH 


PROPORTIONAL GAS MIXER 


Circle 390 on Data Post Card 


The Proportion-Aire, product of Selas Corp. of 
America, can mix two or more gases at a 
preset ration despite variations in mixture pres- 
sure and total flow. The unit consists of a 
dual-port mixing valve, and either an integral 
vane-type positive displacement pump or cen- 
trifugal compressor. The valve is so designed 
that the total port area varies in response to 
changes in pressure drop across the valve, but 
the ratio of individual port areas, once set, re- 
mains constant. The ratio adjustment can be 
automatically operated in response to a con- 
trol signal from any suitable gas analysis sens- 
ing device. 

Mixing ratios may be held to within 2% on 
manual setting and within 0.2% with appro- 
priate automatic control, at varying demand 
~~ a: to 100% of rated capacity. 

he Proportion-Aire is available in standard 
on with rated minimum capacities from 500 
to aed cu. ft./hr. at pressures to 100 Ib./ 
sq. in 

For further technical details circle 390 on 
Data Post Card. 
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CARBIDE’S primary amyl! aleohol 


offers you... 
fast reaction 
high purity 


With Carsive’s amyl alcohol, you get 
the fast reaction rate of a primary alcohol. 
This fast reaction rate increases efhciency 
and productivity — giving you savings in time, 
equipment, and money 

Large-scale and up-to-date production 
methods, efficient refining, and rigid spec- 
ifications assure you a_ high-purity amyl 
alcohol . . . with no secondary or tertiary 
products, no halogen-containing impurities, 
and only traces of carbonyl. 

This combination of fast reaction and 
high purity offers many cost savings—you 
don’t pay for diluents or contaminants; you 
save on reaction time and production costs, 
there are no losses to by-products or residues. 

High end-product quality and cost savings 
result from the use of CaRBIDE’s primary 
alcohol: 

- All primary alcohol content gives 

optimum yields and efficiencies in the 

manufacture of amy! xanthates, amyl 
nitrates, and oil additives. 

- High purity minimizes by-product 

formation, improving quality of essential 

oils and synthetic flavors. 

High purity and high n-pentanol content 
contribute lower volatility to herbicidal 
esters and solvents. 

Primary amyl alcohol is available in tank 
car quantities from Carsipe’s plants at South 
Charleston and Texas City. For information 
on physical properties, shipping data, and 
a summary of uses, ask your CARBIDE 
Technical Representative for a copy of the 
technical information bulletin on primary 
amyl alcohol. Or, write, Department M, 
Union Carbide Chemicals Company, Division 
of Union Carbide Corporation, 30 East 42nd 
Street, New York 17, New York. In Canada: 
Carbide Chemicals Company, Division of 
Union Carbide Canada Limited, Montreal. 


CHEMICALS 


“Union Carbide” is a registered trademark of UCC. 
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Equipment from page 94 

356 Gas Generator, hydrogen. in vari- 
ous sizes for continuous production of 
from 250 to 5,000 cu. ft./hr. of 99% 
plus purity hydrogen. Details from Gas 
Atmospheres, Inc. 


357 Gauges, pressure and vacuum. 
Bulletin and price list from Hastings- 
Raydist, Inc. describes single and twin 
meter models. 


358 Gratings, industrial. Bulletin from 
Irving Subway Grating Co. describes 
riveted, pressure-locked, and welded 
gratings for all industrial purposes. 


359 Heat Transfer Equipment. Doyle 
& Roth Mfg. Co. Bulletin 158-HE de- 
scribes many types of precision tubu- 
lar products in aluminum, brass, cop- 
per, Monel, nickel, stainless, titanium, 
zirconium, carbon steel. 


360 Heaters, fired. Bulletin A-46 from 
Struthers Wells Corp. shows principle 
design features of standard and spe- 
cial design types. 

361 Heaters, indirect-fired. Capacities, 
temperatures and pressures, materials 
of construction, applications. Brochure 
from Brown Fintube Co. 


362 Indicators, bin-level. Consolidated 
catalog from Bin-Dicator Co. gives 
drawings, dimensions, specifications, 
suggested applications for three types 
of bin level indicator. 


DEVELOPMENTS 
OF THE MONTH 


NEW CAUSTIC FILTER 


Circle 391 on Data Post Card 


Sparkler Mfg. Co. has introduced a new vertical 
plate caustic filter, Model VF, featuring Monel 
elements particularly suited for caustic solu- 
tions. The VF is equipped wtih individual plate 
outlet contro! valves, sight glasses, and sample 
cocks. This permits cutting out of service any 
~- plate without interrupting the filtering 
cycle. 

Spent cake is removed with a powerful spray 
sluicing system without the filter being opened. 
Since the tank remains sealed throughout all 
cleaning and filtering cycles, the VF is particu- 
larly applicable for filtering toxic and volatile 
products. The unit is available in capacities 
up to 1,000 sq. ft. of filtering area. 

For complete technical details circle 391 on 
Data Post Card. 
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363 Instrument Systems, atomic. Cata- 
log A-2 from Baird-Atomic, Inc. de- 
scribes Geiger, proportional, and scin- 
tillation counting systems, analytical 
scintillation systems. 


364 Joints, expansion. 80-page catalog 
from Badger Manufacturing gives ta- 
bles of dimensions and weights for 
joints from 3 to 72 in. diameter, selec- 
tion and ordering data. 


365 Laboratory Equipment. 878-page 
catalog from Emil Greiner Co. Com- 
pletely indexed, apparatus and equip- 
ment grouped alphabetically. 


366 Mixers, batch, rotary. Four-page 
specification sheet from Munson Mill 
Machinery Co. gives details of several 
models of rotary batch mixers. 


367 Mixers, can. Improved line of 
changeable can mixers, made by 
Charles Ross & Son, features vacuum- 
tight covers. Sizes from 1 to 150 gal- 
lon working capacity. 


368 Mixers, mechanical, high-fre- 
quency. Bulletin from Bronwill Scien- 
tific Div., Will Corp. describes the Poly- 
tron, multipurpose homogenizer and 
mixer. 


369 Mixers, tank. For mixing dry mate- 
rials with liquid. Furnished with or 
without mixing tank. American Well 
Works. Technical data. 


370 Oil Conditioning System. Removes 
contaminants from all types of com- 
mon oils to 5,000 S.S.U. 12-page bul- 
letin from Bowser, Inc. 


371 Piping, PVC. Bulletin from Mannes- 
mann-Easton Plastic Products Co. gives 
complete performance data. 


372 Piping, Teflon-lined. Bulletin 419 
from Ethylene Chemical Corp. gives 
details of flanged fittings, flanged rigid 
pipe, or flanged flexible hose enclosing 
Teflon liners. 


373 Potentiometer, recording, minia- 
ture. Data sheet from Westronics, Inc. 
gives electrical performance data and 
mechanical specifications. 


374 Power Drives, variable-speed. Bro- 
chure from U. S. Electrical Motors de- 
scribes new packaged “‘plug-in’’ instru- 
mentation units. 


375 Pressed Steel Products. Catzlog 
4A from Hackney Iron and Steel de- 
tails elliptical heads, flanged and dish- 
ed heads, weld caps, reducers, many 
other pressed steel products. 


376 Presses, filter, plastic. Plates made 
of Fiberglas-reinforced polyester. Pres- 
sures to 150 Ib./sq. in. T. Shriver & 
Co. Technical data. 


377 Process Equipment, corrosion-re- 
sistant. Bulletin F-7 (64 pages) from 
Haveg Industries gives properties, 
chemical resistance of Haveg, details 
of many types of process equipment. 


378 Process Equipment, high-vacuum. 
Bulletin 1-2 from NRC Equipment Corp. 
describes advanced European and 
American high-vacuum impregnating, 
drying, degassing, and filling tech- 
niques. 


379 Pumps, centrifugal, corrosion-re- 
sistant. Bulletin from Bart Mfg. Co. 
describes design features, materials of 
construction, gives performance data 
and maintenance instructions. 


380 Ages centrifugal, corrosion-re- 
sistant. Complete technical data on 
centrifugal and neoprene impeller type 
pumps in stainless steel from Ameri- 
can Machine Products, Inc. 


381 Pumps, centrifugal, stainless steel. 
Bulletin from Heinicke Instruments, 
Inc. gives performance curves, speci- 
fications and prices, ordering informa- 
tion. 

382 Pumps, corrosion-resistant. Bulle- 
tin P/32a from Duriron Co. gives per- 
formance curves for Series H1 Durco- 
pumps, heavy-duty, centrifugal chemi- 
cal pumps. 

383 Pumps, liquefied gases. Linde Co. 
offers data on three new pumps for 
liquefied atmospheric gases—two tur- 
bine-type, and one immersed recipro- 
cating type. 

384 Pumps, metering. For transfer of 
liquids and gases through plastic or 
rubber tubing at exceptionally slow 
rates. New Brunswick Scientific Co. 
Complete information. 

385 Pumps, rubber-lined. Brochure 
from Allen-Sherman-Hoff Pump Co. de- 
scribes packless rubber-lined pumps, 
no stuffing box, no sealing device, no 
exposed metal parts. 


DEVELOPMENTS 
OF THE MONTH 


SODIUM BOROHYDRIDE 
POTASSIUM BOROHYDRIDE 


© menae!l of techoiques fovering 


BOROHYDRIDES BULLETIN 


Circle 392 on Data Post Card 


Metal Hydrides Inc. offers 34-page manual cov- 
ering properties, reactions, and handling require- 
ments of sodium and potassium borohydrides. 
Manual includes detailed discussions reac- 
tions in aqueous and nonaqueous solvents. 
Commercial uses explained ‘nclude: reduction of 
aldehydes and ketones in water, alcohols, or 
amine solvents; cellulose reductive bleaching and 
Stabilization; carbonyl! clean-up; and hydrobora- 


tion of olefins. 
Thirteen tables data on stability of 


and thermodynamic properties; oxidation-reduc- 
tion reactions; other ies. 

A special section of the manual deals with 
handling procedures for borohydrides: packag- 
ing, shipping regulations, transportation, stor- 

or a copy of this com ve 
392 on the Data Post Card. 
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comesin 
4 flavors. 


GALVANIC 


Which ones do you want licked? 


They’re all sour—when you have to pump corrosives. You can lick all 
four when your pump is made of the right materials. 

You know what you have to pump. We know how to furnish pumps 
to handle it. 

We'd like to hear your problem. 


GOULDS PUMPS, INC. 
Dept. CEP-88, Seneca Falls, N.Y. 
Main Office and Works 


Branches and Representatives 
in all principal cities 


CREATIVE ENGINEERING « INTEGRATED MANUFACTURING ¢ ENGINEERED APPLICATIONS 
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GOULDS-PFAUDLER GLASSED 
PUMP. Here's a unique new cen- 
trifugal pump that joins the unex- 
celled corrosion resistance of 
Pfaudier glass to the sturdy con- 
struction of Goulds pumps. For 
complete details, send for our 
Bulletin 725.2. 
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institutional news 


The new home for America’s en- 
gineers is moving closer to reali- 
zation as the combined Fund Rais- 
ing campaign swings into full 
action. 


At a special meeting on the A.I.Ch.E. 
Member-Gifts Campaign for United 
Engineering Center Building Fund, 
held in Philadelphia during the 
Golden Jubilee meeting, full plans 
were laid for the major push to reach 
the A.I.Ch.E. Member-Gifts quota, 
methods of solicitation were outlined, 
progress of all the phases of the fund 
raising were reported. 

At the well-attended meeting, Don- 
ald L. Katz, A.I.Ch.E. vice president 
and chairman of the Member-Gifts 
Campaign, presided. Present to re- 
port and outline the work still to be 
done were Sidney D. Kirkpatrick, co- 
chairman of the Campaign, Wal- 
ter E. Lobo, A.I-Ch.E. Council repre- 
sentative on the Planning Board for 
the UEC Project, and F. J. Van Ant- 
werpen, A.I.Ch.E. secretary. Planned 
specifically to acquaint local sections 
with both the progress of the cam- 
paign and the methods the sections 
can use to do their part in raising the 
funds, the meeting was attended also 
by 51 representatives of 36 local 
sections. 


Progress to date 

The new 20-story building on 
United Nations Plaza in New York 
will represent an investment of $10 
million. Of this amount United Engi- 
neering Trustees will contribute $2 
million from sale of the present 
building. Firms in business and indus- 
try representing engineering employers 
are expected to contribute $5 million. 
The remaining $3 million is to come 


Engineering Center Fund 


Campaign Under Full-Steam 


from the members of the engineering 
societies. 

Walter Lobo reviewed the impres- 
sive progress of the business and in- 
dustry campaign headed by M. J. 
Kelly, president of Bell Telephone 
Laboratories. To date, 107 industries 
have contributed over $3 million, or 
60% of the total quota from industry. 
Ninety committee members (some 
from A.LCh.E.) are working on this 
campaign. (Note: A printed list of 
the approximately 1,000 companies to 
be solicited in the industrial campaign 
is available from A.I.Ch.E. Secretary's 
office. Any company not on this list 
can be solicited for A.I.Ch.E. Member- 
Gift contributions. ) 

The overall Member-Gifts Cam- 
paign, headed by C. F. Kettering as 
Honorary Chairman and with the 
presidents of the five Founder Socie- 
ties as Honorary Vice-Chairmen, is 
under the active direction of R. E. 
Dougherty of ASCE, with W. G. 
Whitman and S. D. Kirkpatrick of 
A.I.Ch.E. as co-chairmen for A.I.Ch.E. 

This campaign has beea allocated 
on a pro-rata basis according to size 
of membership. Under this arrange- 
ment the quotas are: 


ASME $800,000 
AIEE 900,000 
ASCE 800,000 
AIME 500,000 
A.L.Ch.E. 300,000 


In the absence of his co-chairman 
W. G. Whitman, Sid Kirkpatrick re- 
ported on the progress of A.I.Ch.E.’s 
own Member-Gifts Campaign. The 
first phase has been to solicit special 
gifts from a list of some 250 chemical 
engineers who might be expected to 
give $300 or more. As of August 1, 
some $70,000 had been pledged to 


this Special Gifts Committee effort 
from less than 200 A.LCh.E. mem- 
bers. 


General Membership Campaign 

Every member of A.LCh.E. will 
be given an opportunity to partici- 
pate in this prime project of the engi- 
neering protession. The first step in 
this program came when each Local 
Section Chairman was asked to submit 
the names of the appropriate number 
of campaign chairmen required to 
cover the solicitation of the member- 
ship of his section. Each of these 
chairmen is responsible for 100 
members, and will select Field Cap- 
tains, each to interview no more than 
five members. 

Target for completion of the General 
Membership Campaign is October 15, 
1958. This means all committees and 
Local Sections must be in action no 
later than September 15. Full kits 
of aids, instructions and UEC details 
are ready now at the A.I.Ch.E. Na- 
tional Office to give Local Section 
campaigners all the help possible. 


Overall Membership Progress 


At another recent — in New 
York, the overall membership cam- 
paigns were reviewed with the fol- 
lowing results shown for the five 
Founder Societies as the percentage 
of quotas so far achieved: 


A.L.Ch.E. 22.1% 
AIME 13.5% 
ASCE 8.5% 
ASME 6.5% 
AIEE 3.9% 


From here on, according to UET’s 
Col. Davies, the campaign will have 
to move into an even higher gear 
to reach its goal. 


Southern Dyestuff Corp., Charlotte, 
N.C., has been bought by American- 
Marietta Co. Chief products of South- 
ern Dyestuff are vat, sulfur, and pig- 
ment dyes. Assets of the company 
include a 50% interest in Naegeli, 
largest Brazilian producer of sulfur 
dyes. = 
A new seawater magnesia plant will 
be erected at Port St. Joe, Florida, 
by Michigan Chemical Corp., which 
presently operates a natural brine fa- 
cility at Saint Louis, Mich. Design 
capacity will be 125 to 150 tons/day 
with provision for enlargement to 300 
tons. # 
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A $1 million expansion of sodium 
chlorate production has been author- 
ized at the Columbus, Miss., plant of 
Hooker Chemical. From the Hooker 
plant at Niagara Falls, N.Y., high- 
purity isophthaloyl chloride and tere- 
phthaloyl chloride are now available 
in pilot plant quantities. The two 
chemicals are expected to prove im- 
rtant as raw materials for synthetic 
bers, films, and protective coatings. 


A 73,000 ton/year urea plant will be 
erected at Marcus Hook, Pa. by a new 
company to be jointly owned by Olin 
Mathieson and Sun Oil. = 


Construction has begun on a high- 
purity isobutylene plant, says Petro- 
Tex Chemical Corp. The product will 
be better than 99% pure, will be 
available in tank car quantities by 
December, 1958. 
High-purity vanadium is now avail- 
able in commercial quantities from 
Vanadium Corp. of America. New re- 
duced prices start at $40.00 per 


pound in quantities of 250 Ibs. and up. 


Prices of many rare-earth oxides and 
salts have been reduced 40 to 90% 
by Nuclear Corp. of America. = 
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Photograph courtesy of Standard Oil Company (N. J.) 


When are 16 pipe stills as good as 20? 


When a Ljungstrom® Air Preheater gives each one 25% greater capacity 


You can get 25% greater production from a pipe still 
when you install a Ljungstrom® Air Preheater. An Air 
Preheater can raise combustion air temperature as much 
as 1,000 F by recovering waste heat from the still exhaust. 
The increase in combustion air temperature permits an 
important increase in the output of your still per barrel 
of fuel consumed. 

. For example, at one East Coast refinery the installa- 
tion of a Ljungstrom increased the capacity of a pipe still 
from 16,000 to 18/20,000 barrels. At this same refinery, 
the installation of a Ljungstrom, together with modern 
fuel-burning equipment, gave finer product control which 
boosted product ratings an average of 2 octane numbers 
for an added annual income of $58,000. 


How fast is “WRITE OFF”? 
Users report that increased capacity and improved prod- 


The Air Preheater Corporation 10 4201 siveet, York 17, 


uct quality alone pay the cost of the Ljungstrom in as 
little as nine months. You use 20% less of your regular 
fuel per barrel of output, or you can switch to cheaper 
fuels that were previously considered useless. Mainte- 
nance is less, too, because a Ljungstrom makes the fuel 
burn more completely, with minimum slag deposits. 

For more complete details on what the Ljungstrom Air 
Preheater can do for you—for an analysis of the heat 
recovery benefits attainable in fuel-burning equipment — 
call or write The Air Preheater Corporation. 


Wherever You Burn Fuel, You Need Ljungstrom 


The Ljungstrom operates on the continuous regenero- 
tive counterfiow principle. The heat transfer surfaces 
in the rotor act as heat accumulators. As the rotor 
revolves, the heat is transferred from the waste goses 
to the incoming cold air. 
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last minute flashes from . . . 


Salt Lake City Meeting 


Frank M. Parker, Salt Lake Refining Co. 


* For your take-to-the-meeting kit—authors’ 
pictures covering one of the biggest technical 
programs ever held by the Institute. 


* Last minute changes that may alter the 
importance of the technical program to your 


company—to you. 


With Governor Clyde of Utah pro- 
claiming the week of A.I.Ch.E.’s 
national meeting as Chemical Engi- 
neers Week in Utah, other events - 
serve to strengthen the technical and 
social programs even further. With 
final preparations now completed for 
the many plant trips in this Mecca of 
chemical raw materials, the Salt Lake 
City Meeting, September 21-24, is 
certain to be one of the major expe- 
riences in the careers of many chemi- 
cal engineers . . . and their families. 

It may well turn out that the most 

tacular event on the program 
will be Monday evening's Barbecue 


at Alpine Rose Lodge in nearby 
Brighton, Utah. At an altitude of 
8,812 feet, this is one of the most 
magnificent Alpine basins in the West, 
sequestered in the rugged Wasatch 
mountains. Cocktails will precede the 
barbecue. Here will be a _ great 
chance to get to know your fellows 
who manage the Western operations, 
and a chance to sample Western liv- 
ing at its best. 


Speakers and Events 

Governor Clyde himself will ad- 
dress Monday's welcoming luncheon, 
and at Tuesday's luncheon B. S. 


FOR YOUR WALLET 
A.1.Ch.E. National Meeting: Salt Lake 
City, Utah. Hotel Utah, Sept. 21-24. 
Registration: begins Sundays Sept. 
21, 12:00 Noon—Mezzanine, Hotel 
Utah. 

First Technical Session: 2:00 PM, 
Sunday. 

Last Technical Session: Wednesday, 
4:00 PM. 

Brighton Canyon Barbecue Party: 
Monday, 6:00 PM. 

Buses depart from Main Street en- 
trance, Hotel Utah, 5:15 PM. 
Banquet and Dance: Tuesday 7:00 
PM, Lafayette Ballroom, Hotel Utah. 


Chapple, administrative vice presi- 
dent of U. S. Steel, will be the fea- 
tured speaker. 

Tuesday’s Banquet will have a 
thought provoking and entertaining 
speaker—the distinguished J. Reuben 
Clark, Jr., First Presidency of the 
Church of Jesus Christ of the Latter 
Day Saints (Mormons). 

Chemical engineers will recognize 
many well-known chemical companies 
operating in the vicinity of Great Salt 
Lake. The local committee has 
planned trips to many of the most 
interesting of these plants, including: 

continued on page 102 


KNOW YOUR AUTHORS FOR THE SALT LAKE CITY MEETING 


Johanson Dahistrom 


Reitmeier 


Chamberlain Timmerhaus 
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Morris 
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ANOTHER NEW PRODUCT 


ADJUSTABLE PROPORTIONAL BAND 
LIQUID LEVEL CONTROL 


ee with adjustable level ranges up fo 0-200” 


Here is a new differential pressure-type liquid 
level control pilot that combines the wide adjust- 
able level ranges in the table shown below with a 
2-20” or 7-25” adjustable proportional band. 


ADJUSTABLE ADJUSTABLE CONTROL 
LEVEL RANGE — PROPORTIONAL BAND PILOT 
INCHES (INCHES, HeO) TYPE 


0-40 of 0-87 2-20 LaP 


0-30 of 0-91 2-20 


0-200 7-25 


Meximum Static Pressure — 300 psi 


One Knob — Easy Adjustment 
A single knob adjustment quickly sets the propor- 
tional band where you want it, even while the 
system is in operation. The liquid level is main- 
tained constantly within that band until you 
re-set the control pilot for new conditions. 


Applications 
Leslie-Level-Matic Control Pilots are used in 
either open or pressurized vessels to control the 
level of virtually any liquid including water, gas- 
oline, oi] and chemical solutions. The new control 
pilot is particularly useful to maintain constant 
levels where there are high flow rates through 
vessels with small cross sectional areas. 


Float Cages Eliminated 

There are no floats or cages needed for Leslie- 
Level-Matic Control Pilots, and no torque tube 
seals, stuffing boxes, or thermohydraulic systems. 
All of the primary control elements are in one 
place and may be installed with a fraction of the 
effort and cost required for displacement-type 
controllers. 


Vibration-Proof, Dependable 
All of the dependability factors for which Leslie 
products are so well-known are incorporated in 
this new control pilot, as well. Rugged, accurate, 
stable — it is unaffected by normal vibration or 
turbulence. 
More Information 

Send for Engineering Data Sheet de- 

scribing this new Control Pilot and 

outlining its principle of operation. 


REGULATORS and CONTROLLERS 


LESLIE CO., 241 Grant Avenue, Lyndhurst, New Jersey 
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background. 


Salt Lake City 


continued from page 100 


Columbia Nitrogen, Western Phos- 

phates, Morton Salt, American Smelt- 

ing and Refining, Kennecott Copper, 
: Eimco, and Vitro Uranium. In addi- 
OM tion the committee will capitalize on 
the local scenery and architecture to 
schedule tours through Brighton Can- 
yon and the Salt Lake Tabernacle 
and Grounds. 

The ladies will join the men for the 
Get Acquainted Cocktail party Sun- 
day evening, the Welcoming Lunch- 
f eon, Brighton Canyon Scenic Tour, 
and the Canyon Barbecue on Mon- 
yi day; plus the Kennecott and Salt 
; Lake sightseeing tours on Tuesday. 
oe By themselves, they'll have morning 
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Salt Lake City from the air with the snow-capped Wasatch Mountains in the 


coffee Monday and Tuesday, brunch 
on Wednesday, and a golf tourna- 
ment Tuesday. 

All members and guests are invited 
to attend the weekly Tabernacle 
organ and choir broadcast early Sun- 
day morning. 


Technical Program Changes 


The Technical Program committee 
has announced the following changes: 

Technical Session No. 14, Thermo- 
dynamics, will be headed by B. 
Brown, Brigham Young Univ., and 
Technical Session No. 18, Fluid Me- 
chanics, by R. F. Heckman, School 
of Mines & Technology, Rapid City, 

Technical Session No. 20, Petro- 
leum Refining, has been changed to 


Local committee for the meeting: Standing (I. to r.) J. M. Glassett, K. |. Brown, 
A. A. Willett, L. V. Durland, B. Brown, 
A. J. Kroha. Sitting (!. to r.) E. B. Christiansen, E. |. Lentz, J. D. Moore, Mrs 
R. J. McNally, R. J. McNally, N. W. Ryan, F. M. Parker. 


S. S. Kistler, D. M. Stromquist, 
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position No. 23, which will have it 
take place Wednesday afternoon. 
Chairman will be L. W. Russum, Std. 
Oil of Ind. Technical Session No. 22, 
General IV, will be chaired by B. E. 
Lauer, Univ. of Colo. 

Technical Session No. 21, Dry 
Classification, will be headed by D. 
W. Oakley, Metal & Thermit Corp., 


| Five reasons why 
you can't afford to miss SLC | 


| Financing Research—Panel! Discus- 
| sion (Sunday) 


Where will the money come from 
to support the even higher level of 
research activity many feel our 
country must have? This and many | 
| thought-provoking questions will be 
dealt with by a government-industry 
-academic-consultant panel headed 
by J. W. Barker & E. R. Smoley. 


Petroleum Substitutes (Monday) 


In the shifting patterns of world 
petroleum, no one can predict with 
certainty the future availability. Here 
will be the latest on oil shale, tar 
sands, oil from coal, etc. in a 
| symposium organized by Joel 
Hirsch, Gulf R & D. 


| 

| 

Safety in Air and Ammonia Plants 
| 


(Monday and Tuesday) 


Four full informal discussion ses- 
sions on this very important sub- 
| ject will be technical and highly 
detailed. These will continue the 
progress made at the previous Balti- 
| more sessions (see CEP, July and 
| August, 1958). Again moderated by 
| N. H. Walton, Atlantic Refining. 


| Training Your Chemical Engineering 
| Manpower (Tuesday). 

Here is a must for every engineer 
and manager. Are you using the 
most modern methods for training 
your engineers for such new tools 
as computers? What about techni- 
cians for routine work? J. F. Cheely, 
Ethyl, will be moderator. 


Ethylene Production, Storage & Dis- 
tribution (Tuesday). 

Two full sessions will cover broad 
aspects, with detailed emphasis on 
kinetics. H. C. Schutt organized the 
| sessions, will moderate. 

PLUS—Many other top-quality sym- 

posia and papers. 


N. Y., N. Y., and will consist of the 
following papers: Electrical conduc- 
tion of dry solids, 1. M. LeBaron, 
International Minerals & Chemical, 
Skokie, Ill.; Elutriation of solid par- 
ticles from a fluidized bed, C. Y. Wen 
& Richard F. Hashinger, W. Va. 
Univ., Morgantown, W. Va.; Practical 
aspects of dry solids separation utiliz- 
ing an air classifier, W. H. Doyle, 
continued on page 104 
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Take another look 


At the New Milton Roy 
Controlled Volume Diaphragm Pump* 


. .. For chemical metering applications requiring 
leakproof pump construction. Available as complete new 
units or in kit form to convert existing packed-plunger 
Milton Roy pumps. 


Air binding in these diaphragm pumps is 
eliminated by positive mechanical action, once each 
stroke, to bleed air or vapor from the hydraulic fluid. 


Step-Valve or column valve designs are available for 
pressures to 1000 psi and capacities from 1.1 to 138 GPH 
. . . manual or automatic 0-100% capacity adjustment 

. .. liquid ends interchangeable with Milton Roy 
packed-plunger pumps. 


Take the Milton Roy approach to your metering and 
pumping problems . . . write for detailed information to 
Milton Roy Company, 1300 East Mermaid Lane, 
Philadelphia 18, Pa. Engineering representatives 
throughout the world. 


*Patent applied for. 


Controlled Volume Pumps * Quontichem Analyzers 


Chemical Feed Systems * Anders Air ond Ges D HEMICAL INSTRUMENTATION SYSTEMS 
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BEFORE YOU SPECIFY PROCESSING 
EQUIPMENT MAKE SURE YOU HAVE pats 
THE LATEST INFORMATION AND § 


Sturtevant Mill, Boston, Mass. 
side The paper Cross-Flow Zone Refin- 


@ Do you want a rupture disk, the burst 
characteristics of which are not affected by 
changing temperature? Do you want a sim- 
ply constructed, self-cooling chemical pump 
which is virtually leak-proof? Need a heat 
exchanger that takes up less space for a given 
amount of transfer surface? Need a complete 
HCL plant? . .. towers? ... pipe? .. . fit- 
tings? .. . valves? 


When processing equipment is produced 
from IMPERVITE graphite, many out- 
standing advantages can be obtained at a 
surprisingly low cost. Some of the unusual 
properties of IMPERVITE include immun- 
ity to thermal shock, high rate of thermal 
conductivity, and ability to withstand the 
attack of practically all corrosives, except a 
few strong oxidizing agents. 

Before you specify any processing 
equipment, make sure you know the 

cost of standard IMPERVITE equip- 

ment. Bulletin No. 249 shows a 

typical drawing or illustration of 

each type of equipment, lists the 
standard models available, and charts 

the cost per square foot of heat trans- 

fer area, or other convenient unit. 


Revised Edition 
1958 

Write today for 

your copy 


31911 AURORA RD. 
SOLON, OHIO 


PHONE: CH 8-4343 
TELETYPE: SOLON-0-720 
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ing, by Pfann & Hamming, has been 
dropped, while the symposium on 
Foams and Froths is moved from 
session No. 23 to No. 20, and will 
thus take place Wednesday morning. 
Continuing the highly successful 
off-the-cuff panel discussion feature 
of recent meetings, Sunday after- 
noon’s technical program will hold 
open Discussion on Financing Re- 
search chaired by E. R. Smoley, vice 
president The Lummus Co., and mod- 
erated by J. W. Barker, chairman of 
the board, Research Cor , and past 
EJC. Panelists wi "be: Indus- 
A. B. Kinzel, vice pres. research, 
Carbide; Government—W., G. 
Coleman, special asst. to the dir., Na- 
tional Science Foundation; Research 
Institute—W. Lothrop, vice pres. 
R&D, A. D. Little, Inc. Universities— 
H. Eyring, dean of the Graduate 
School, Univ. of Utah. 


Texaco Development Corp. wil! hold 
a meeting of representatives of 
Texaco Partial Oxidation Process 
licensees, on Thursday, Sept. 25th, 
at the Hotel Utah. This is expected 
to attract additional participants to 
the A.I.Ch.E. Sessions on Air and 
Ammonia Plant Safety. 


Special notes for your information 

Utah regulations permit the sale 
of alcoholic beverages at State out- 
lets, one of which is located near the 
Hotel Utah. Purchases cannot be 
made on Sunday. 

No special permits are required 
for the operation of visitors’ cars. 
Motorists coe states which do not 


require licensing of operators may 
operate their vehicles for a period of 
90 days without obtaining an opera- 


tor’s license. 


The American Automatic Control 
Council has adopted a Constitution 
with the oniend of the constituent 
societies, AIEE, ASME, A.I.Ch.E., 
IRE, and ISA. Officers elected to 
serve until the end of 1959 are: Rufus 
Oldenburger, Purdue, as president; 
J. C. Lozier, Bell Telephone, as vice- 
president; and William E. Vannah, 
Control Engineering, as 
treasurer. 
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Quiet, please—skill at work! 


The quiet efficiency of a skillfully operated cell room has the rewarding 
effect of extra returns. 

The technical know-how of the man on the job contributes greatly 
to a profitable operation. Equally important is the superior performance of 


GLC anodes, which ore “custom-made” to individual cell requirements. 


PREE — This illustrotion of anode 
adjustment hos been hondsomely re- 
produced with no odvertising text. 
We will be pleased to send you one 
of these reproductions with our com- 


pliments. Simply write to Dept. R-8. 


ELECTRODE 


GREAT LAKES CARBON CORPORATION 


18 EAST 48TH STREET, NEW YORK 17, N.Y. OFFICES IN PRINCIPAL CITIES 
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| nuclear news 


AEC initiates program 
for high-level radiation 
in industrial applications 


A lump-sum contract to the 
amount of $86,847 has been 


 . made between AEC and the Emer- 
son Radio and Phonograph Corp., 

_ acting for the “CEM Group”, for 

technical and management 


study of industrial applications of 
high-level radiation. 


In what is an initial effort by AEC to 
survey means of, and expected bene- 
fits from, an acceleration in the devel- 
Q-tray Sargent Dryer for om opment of economic high-level radia- 
___ reclaimed rubber. — tion for industrial processing, the 
Commission has accepted he ro- 
a ne é posed program of study submitted by 
the “CEM Group.” The CEM group 
Installation in large 23 (chemicals, electronics, metallurgy) is 
composed of Emerson, General Ani- 
line and Film, and Revere Copper 
and Brass. Its proposal was one of 23 
submitted in response to a Commis- 
sion invitation last March. 
Expected to be concluded in some 
ten months, the study will include: 
a survey of world technology on cur- 
rent and foreseen uses of high-level 
sources of gamma radiation; a survey 
of U.S. industry’s current and planned 
uses of large gamma irradiators on a 
commercial scale; and a comparison 
of the technical, economic, and man- 
agement advantages and problems - 
sociated with potential applications 
tages and problems of other energy 
moods chelly and quickly. | sources or chemical agents which may 
Installation in food plant. be competitive. 
There's a Tray Dryer by Sargent to do the job. From one tray to dozens; 
| tle, Inc. as subcontractor for the tech- 
from small table or lab models to huge, multi-stacked, multi-tray jobs; from : 
s-l-o-w drying cycles for sensitive or unstable materials to high-speed nical aspects of the study. 
drying where “flash” methods are indicated. 
All are of Sargent’s famous dependably sturdy and trouble-free design and Nuclear field laboratory facilities will 
construction; completely automatic operation with simple changeover to be expanded by a $1,250,000 build- 
manual for small test or research runs; fully instrumented; Guaranteed per- ing program at the Atomics Interna- 
formance and complete product control; product protection with uniform tional Division of North American 
quality results every charge. All are performance-proven with a wide variety Aviation. The laboratory is located in 
of products — from abrasives to waste sludge. the Santa Susana mountains, about 10 


A Sargent Dryer will do the job for your product — better, easier, at less p : 
cost. Want details? Just ask your nearest representative or write or phone us. miles northwest of Canoga Park, Calif. 


C.G.SARGENT’S SONS CORPORATION ~ 


Graniteville, since Massachusetts Center, La , Calif. The source of 
“ radiation for the facility will be a 

PHILADELPHIA 19 — F. E. Wasson, 519 Murdock Road proximately 2 million curies of cobalt 

CINCINNATI 15 — A. L. Merrifield, 730 Brooks Avenue 60, an amount several times ter 


CHICAGO 44 — John Low & Co., 5850 West Loke St 
DETROIT 27 — Clifford Armstrong Co., 16187 Grand River Ave. than all the cobalt now in use in the 


HOUSTON 17, TEX. — The Alpho Engineering Co., Box 1237! e 
CHARLOTTE, N.C. — W. S. Anderson, Corolina Specialty Co. USS. (about 350,000 curies). cd 
ATLANTA, GA. — J. 8. Angel, Mortgage Guorontee Building 
TORONTO |, CAN. — Hugh Willioms & Co., 27 Wellington St. East 
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and you can have it 
tomorrow with the 


GAMMACELL 220! 


You can find out for yourself — in your present laboratory — what the effects of radiation 
would be on your products and processes. Installation is so simple that your irradiation 
studies could start the same day that the unit arrives. A specially shielded room is not 
required. Just connect the Gammacell 220 to an electrical outlet and it's ready for 24 
hour duty. 

This Cobalt 60 irradiator is safe and easy to operate — junior personnel can handle 
irradiations with a minimum of supervision. Automatic timing ensures removal of the sample 
on schedule. 

Access tubes to the 220 cubic inch sample chamber make more elaborate experiments 
practical, by permitting irradiation of gases or liquids under flow conditions. Also, the 
tubes provide for the introduction of cooling coils or electrical circuitry. 


For complete technical data on the Gammacel!l 220 
and kilocurie Cobalt 60, please write to 
COMMERCIAL 


ATOMIC ENERGY OF CANADA LIMITED _ propucts 


DIVISION 


we P.O. Box 93. Ottawa, Canada 
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‘SK “SAFEGUARD” ROTAMETERS 


available 
with 


New Bulletin 18RG describes 
SK’'s line of “Safeguard” 
Rotameters and gives detailed 
instructions for liquid 

and gas sizing. A specia/ 
sheet /ists fluids for 

which PVC is recommended. 
Send for your copy. 


Visit our Booth No. 1449 at 
the Instrument-Automation 
Conference & Exhibit, 
Philadelphia, 

Sept. 15-19, 1958. 


Schule and Koerting COMPANY 


INSTRUMENT DIVISION 


2245 STATE ROAD, CORNWELLS HEIGHTS, BUCKS COUNTY, PA. 
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SK “Safeguard” Rotameters with Polyvinyl 
Chloride (PVC) end fittings are now avail- 
able for measuring the flow of hydrochloric 
acid, sulphuric acid, and the many other 
chemicals for which PVC is recommended. 
As a matter of fact, these new Rotameters 
are already being used for corrosive fluid 
service with excellent results. 

Two facts regarding this new PVC 
“Safeguard” Rotameter are of particular 
importance. 

First, this instrument provides a Rota- 
meter with chemical resistant end fittings 
and rotor at much less cost than a similar 
instrument with these components made of 
other special corrosion resistant materials. 

Second, the Fig. 18275 “PVC” Rotameter 
incorporates all of the features of the SK 
“Safeguard” line—one piece fabricated steel 
case, tube and rotor versatility, heavy safety 
glass windows, adaptability to panel mount- 
ing and to electric or pneumatic transmis- 
sion for remote recording and controlling of 
fluid flow, and others. 


industrial news 


Non-nuclear uranium 
in ton quantities 


Availability of non-nuclear uranium 
products in ton quantities is an- 
nounced by Davison Chemical; the 
materials will originate at Davison’s 
Nuclear Reactor Materials Plant in 
Erwin, Tennessee. (See CEP, April, 
page 142 for plant details). The 
announcement followed hard on the 
heels of the AEC’s action of June 27 
removing prohibitions on non-nuclear 
uses of uranium and making depleted 
uranium from Commission stocks 
available for sale on an unclassified 
basis. According to the AEC state- 
ment, “depleted uraniwn is material 
from which a part of the fissionable 
U-235 has been removed; it contains 
less than the 7 tenths of 1 percent by 
weight of uranium 235 present in 
natural uranium. . . . Although de- 
pleted uranium has been available on 
a classified basis to U.S. industry, its 
declassification allows broader use of 
the material.” 

Sodium diuranate, ammonium diur- 
anate, uranyl nitrate in solution or 
crystals, uranium oxide in three dif- 
ferent forms (UO,, UO,, U,O,), 
uranium tetrafluoride, and uranium 
metal—these are now on the free com- 
mercial market. Davison offers assist- 
ance in obtaining AEC licensing 
where required. 


A giant heat exchanger is being placed 
in position at the Berkeley Nuclear 
Power Station, Gloucestershire, Eng- 
land. Sixteen such exchangers, each 70 
ft. high., 1714 ft. in diameter, and 
weighing 133 tons, will be installed in 
the power station, which will have an 
output of 275 kilowatts. = 
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Historical Study Indicates 
That Chemist Creates Most 
Between Ages 30 and 34 


A recent study of 2,500 of the world’s ablest 
chemists, now deceased, reveals that collec- 
tively these men did most of their important 
creative work between the ages of 30 and 34. 
Dr. Harvey C. Lehman of Ohio University. in 
reporting his findings in the May issue of 
Science magazine, says “The more brilliant 
the chemist, the earlier the age at which he 
gives genuine indications of his future great- 
ness.” “ . after he has passed his thirties, 
the production rate for the most brilliant 
chemist’s extremely important creative work 
tends to fall off both earlier and more rapidly 
than does the production rate for his own less 
brilliant output.” 

Dr. Lehman’s data is drawn from 4 histories 
of chemistry written by German, French, 
American, English and Italian authors. 


Plan ACS Subdivision of 
Organometallic Chemistry 


At the American Chemical Society meeting 
in San Francisco this past April, the Division 
of Inorganic Chemistry proposed that a Sub- 
division of Organometallic Chemistry be set 
up. Action was deferred due to the newness 
of the Division itself, but interest continues 
high and indications are that the Subdivision 
will be formed within the next few years. 

In the meantime, a day-long organometallic 
symposium will be sponsored by the Cincin- 
nati ACS section on October 29, and a second 
Symposium on Organometallic Chemistry has 
been planned for the April 1959 ACS Meeting 
in Boston. It is felt that the field is growing 
rapidly enough to warrant consistent presen- 
tation of papers on organometallics — com- 
pounds having metal to carbon bonds. 


Probably the oldest and best 
known organometallic com- 
pounds are the Grignard rea- 

Glass Fibers Improve 

Compression Properties 

Of Polyurethane Foams 

Studies now being conducted by a glass 
fiber producer and a supplier of urethane foam 
raw materials indicate that addition of 5% 
by weight of fiber to foam increases compres- 
sion set, compressive strength and resilience. 
Also, per cent elongation is reduced — all 
without affecting density, porosity or resist- 
ance to humidity aging. 

In these experiments, polyester-type ure- 
thane foams have been combined with glass 
fibers of various sizes to give varying results. 
It has been found that in cushioning, for 
example, %-inch fibers eliminate “plateau” 
and cut hysteresis loss, while increasing com- 
pressive strength from 0.46 to 0.68 psi. For 
shock absorbers, ‘40-inch fibers give high 
hysteresis loss, high compressive strength and 
low per cent elongation. 


CPI Helps Its Own Baby Grow 


Employs More and More Polyethylene for Equipment, 
Packaging and Protection; Finds Toughness, Corrosion 


Resistance, Moisture Barrier Properties Most Valuable 


One of chemistry’s own products — poly- 
ethylene — is changing chemical shipping 
habits, cutting laboratory hazards and reduc- 
ing plant maintenance headaches. With plenty 
of the plastic available — production reached 
630 million pounds in 1957—engineers in the 
Chemical Process Industries are becoming 
polyethylene-minded. They are continually 
looking for, finding and developing new uses 
for this tough, corrosion-resistant, inexpensive 
resin within the industry. 

Shipping Chemicals in Polyethylene 

Chemical manufacturers are packing and 


barrier characteristics, corrosion resistance, 
toughness, nonbreakable properties, light 
weight and low cost. 

The government gave its blessing early in 
| 1955, when the Interstate Commerce Commis- 
sion approved shipment of nonregulated chem- 
| icals by road and rail in molded polyethylene 
| drums. Last year these drums were OKed by 
the ICC for regulated products such as alco- 
| hols, acids and other corrosive liquids, sodium 
chlorite solutions and hypochlorite solutions. 

Processing and Laboratory Equipment 

A glance through any catalog of laboratory 


shipping both solids and liquids in a wide | ware these days reveals that polyethylene is 
variety of polyethylene packs and polyethyl- | replacing glass wherever possible, to cut down 
ene-lined and coated containers. Combinations | on breakage. And for corrosive service, the 
of flexible bag and cardboard box. for exam- chemist can now obtain items such as valves, 
ple, are being used to transport fluids from | pumps, sink traps and blade stirrers molded 
producer to chemical consumer — without los- | of polyethylene. Among the most recent de- 
ing a drop. Even polyethylene is shipped in velopments in laboratory equip- 
polyethylene-coated bags. Increasing utiliza-| ment is the polyethylene fume 
tion of the resin is based on its moisture | hood, including stacks, fans 


% 


Package for liquid chemical bi inh 


Pp le- Polyethylene grid packings for water cooling 
free polyethylene bag and corrugated box. 


towers. (Photo courtesy Fluor Products) 


Extra-wide polyethylene film can serve as a temporary protective cover for materials or equipment. 


| 
| | 
| 
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CONTINUED Polyethylene 


and fittings. Here a service life of at least 20 
years is expected from the resin. 


More and more, polyethylene is showing up 


in the chemical plant in process equipment for 
corrosion resistance. One chemical plant is 
using polyethylene pipe to carry brine between 
two processing units, and steel pipe coated on 
the outside with polyethylene has been devel- 
oped for underground use. 

Polyethylene has been bonded to steel as a 
lining for storage tanks, piping, tank cars, 
process vessels and tank trucks. It has been 
woven into filter cloths, molded into waste 
and drainage systems, pump bodies, cooling 
tower grids and packings. 

Polyethylene Film Gives Protection 

Lengths of heavy-gauge, extra-wide poly- 
ethylene film are being employed in the chemi- 
cal industry for all sorts of temporary situations 
and emergency problems. They are protecting 
equipment and bulk raw materials against 
dust and moisture in storage or transit, keep- 
ing personnel warm and dry during open air 
operations, providing temporary shelter after 
explosion or fire, lining ordinary vessels tem- 
porarily for corrosive service. 

And the end is not yet in sight. Polyethyl- 
ene producers are working constantly with 
engineers to use the resin’s valuable proper- 


ties more fully in the industry of its origin. 
Organo- 


gents (organomagnesium halides) and tetra- 
ethyl lead. Recently, complexes of aluminum, 
boron, tin, manganese and other metals have 
become important as catalysts, intermediates, 
additives and end products in plastics and resin 


manufacture, the jet aircraft field and a host | 


of other industries. 

Organosodium compounds are being used 
as an economic route to other organometallics. 
Prepared from alkyl! or aryl halides and finely 
dispersed sodium, the organosodium com- 
pounds are reacted with metal halides or 
alkoxides to yield otherwise hard-to-make 
Grignards, and valuable compounds such as 
lithium alkyls, dibutyl aluminum chloride, 
triphenyl boron and dibutyl tin. 


POLYETHYLENE RESINS 


and p iding, film 


PETROIHENE 300 Series — 


film extrusion. 


OTHER PRODUCTS 


Caustic Soda, Chlorine, Metallic Sodium, 
Sulfite, Sodium Sulfate. 


eutica 
USP, Riboflavin USP, intermediates. 


PETROTHENE® 200 Series — high quolity resins for extrusion, injection 
. Paper coating, blow molding. 


special resins for electrical insulation use. 
PETROTHENE 560 Series — biack, compounded resins for pipe and muich- 


Heavy Chemicals: Anhydrous Ammonia, Ammonium Nitrate, Nitric Acid, 
Nitrogen Fertilizer Solutions, Phosphatic Fertilizer Solution, Sulfuric Acid, 
Sodium Peroxide, Sodium 


Products: pL-Methionine, N-Acety!-pL-Methionine, Urethan 


Plant Demonstrates Ideal 
Handling of Bulk Sodium 


A model installation for receiving, pump- 
ing, filtering and storing tankcar quantities of 
sodium is now in operation at the zirconium 
| plant of Mallory-Sharon Metals, Ashtabula, O. 

This installation is designed to transfer two 
million pounds a year of metallic sodium — 
in 80.,000-pound chunks — from tankcar to 
storage to process without contaminating the 
| metal or bringing it into contact with any 
outside material. Here’s how it works! 
| The railroad car, containing solid sodium 
under argon, is run into a receiving shed about 
50 feet from the process building. Adjoining 
the shed are areas for oil storage, heating and 
pumping; sodium pumping, filtering and stor- 
age; and argon gas handling. Lines for argon. 
heating oil and molten metal connect the shed 
to these areas. The lines are attached to the car. 

Hot oil is pumped to the tankcar heating 
coils, melts the sodium and heats it to 250°F. 
Argon is forced into the car to push the molten 
metal up into the sodium line, from which it 
is pumped electromagnetically through filters 
to storage. Complete instrumentation assures 
constant control of all variables. 

The installation incorporates the most ad- 
vanced techniques of sodium handling devel- 


working with large quantities of soediura, 
U.S.L. offers a booklet “Handling Metallic 


Sodium on a Plant Scale.” 


View of top of tankcar in shed shows connec- 
tions for sodium, heating oil, argon. Sodium 
lines are heated via A.C. induction coils. 


PRODUCT 


Alcohols: 


Fuse! Ethy! 
DIATOLS®, 


MOREA® Premix, 


oped over the years by U.S.I. To help others | 


Diethy! 
Acetoacet-Ortho-Chioranilide, 
ocetote, Ethyl Benzoylacetate, Ethy! Chioroformate, 
Sodium Oxolacetote, 
Acid, Urethan U.S.P. 
Acid, and 2-Ethy! Heptanoic Acid. 


| 


| crops such as beets 


TECHNICAL DEVELOPMENTS | 


Information about manufacturers of these 
items may be obtained by writing U.S.1. 


Uses of permanent, nen-cloctie magnetism in 
modern materials handling and magnetic separa- 
tion equipment described in new, 48-page, free 
booklet. Covers chem plastics, food, cerem- 
ics, textile, paper fields among others. No. 1381 


New e g polyethylene linings 
to steel tanks and other surfaces is a one-part, 
self-vulcanizing m ateri al. Need for primers on 
metal or plastic is elim inated. Bonds are tem per- 
ature-stable, remain flexible. No. 1 


Shani for b 


Microfilm s' is the gabsect of a new Ameri- 
can Standard, drawn for the purpose of pro- 
tecting microfilm ag t humidity, temperature, 
dust and gas. Inspection methods are included. 
Copies can be purchased. No. 1383 


Ethyi-din a selective herb- 

cide for most grassy weeds, has just been regis- 
tered by the Dept. of Agriculture for use with 
flax, cor beans. Limited 
quantities are being cffered for sale. 


Three new synthetic polysulfide rubber caulking 
compounds are available which are said to have 
400 to 500% elon excellent weathering, 
water resistan lity. Can be used on 
metals, weed, clay pr oducts, glass. No. 1385 


Proceedings of the | 1957 Conference on Precau- 


w been published as a 
» be purchased. Includes 
d plus a list of those who 


tionery Labeling hove r 
52 page book wh rs 
all papers presen 
attended. 


| Glycol di-mercaptoacetate, a new dithiol just 


introduced, can act as a cross-linking agent and 
monomer for special polymerizaticns by addition 
across ethylenic unsaturation, and by reaction 
with active halogen No. 1387 


New non-flammable, cold solvent stripper for 
epoxy ename! coatings is designed for many of 
the newer epoxies usually very difficult to 
remove. coatings are rapidly wrinkled and 
detached fr om base metai, rather than dissolved. 

No. 1388 


Special 99% pure cotyl alcohol is now on the 


Ethy! {pure and all 
Alcohol Solvents SOLOX®, FILMEX®, ANSOL® M, ANSOL PR 


Solvents and Intermediates: Norma! Buty! Alcohol, Amy! Alcohol, 
Acetate, Normo!l Butyl Acetate, Diethy! Carbonate, 


Animal Feed Products: Antibiotic Feed Supplements, BHT Products (Anti- 
oxidant), Caicium Pantothenate, Choline Chioride, CURBAY 8-G®, Special 
Liquid CURBAY, VACATONE®, Menadione (Vitomin K,), Di-Methionine 

Niocin USP, Riboflavin Products, Special Mixes, U.5S.!. 

Permadry, Vitamin B,, Feed Supplements, Vitamin Vitamin E Products, 

Vitamin E ond BHT Products. 


market which is claimed to meet or exceed the 
hi gh standards of the Toilet Goods Association. 
Lead content is said to be 1 ppm n.ax arsenic 
content 1 ppm max. as As;05. No. 1389 


denatured formulas); Proprietary Denatured 


Oxolate, Ethy! Ether, Acetone, Acetoacetanilide, 
Acetoocet-Ortho-Tolvidide, Ethy! Aceto- 
Ethylene, Ethyl! 
Sodium Ethylete, ISOSEBACIC® Acid, Sebacic 
(Ethy! Carbomote), Riboflavin U.S.P., Pelargonic 


SS cHEMIcALs Co. 


Division of Nat onal Distillers and Chemical Corporation 
; 99 Park Avenue, New York 16, N. Y. 


Atlanta * Baltimore * Boston * Buffalo * Chicago * Cincinnati 
Cleveland * Dalics * Detroit * Houston * Indi 
Los Angeles * Louisville * Minneapolis * Nashville * New Orleans 
New York * Philadelphia * Pittsburgh * Portland, Ore. * St. Louis 
Salt Leke City * Son Francisco * Seattle 


U.S.1. SALES OFFICES 


lis * Kansas City,Mo. 


‘ae 
Isophthaloy! and terephthaloy! chlorides of 96% 
ue minimum purity are now in pilct plant produc- 
i) tion. Suggested as raw materials for fibers, f lms, 
“a : protective coatings. Claimed to have greater re- 
‘Th activity than corresponding acids No. 1380 
: 
2 
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institutional news 


A Symposium on Digital Computing 
in the Chemical and Petrochemical 
Industries under joint sponsorship of 
NYU, IBM and New York local 
A.1.Ch.E. was held at the university 
May 13-14. Over 100 registrants and 
students were regaled by computer 
applications in such varied operations 
as Ion Exchange Columns, and X-ray 
Crystallography. Proceedings to be 
published this fall will avail- 
able to those interested for $7.00 
from the NYU-IBM Symposium, 401 
West 205 St., New York 34, N. Y. 


A new course in unit operations will 
be offered by the chemical engineer- 
ing department at Lehigh University 
next year. The course is planned to 
acquaint non-chemical engineers with 
the theory and application of heat, 
mass, and momentum transfer opera- 
tions, including laminar and turbulent 
flow of real fluids, conduction, con- 
vection, radiation, extraction, and dis- 
tillation. 


A multi-million dollar chemistry and 
chemical engineering building will go 
up at Armour Research Foundation of 
Illinois Institute of Technology. On 
the research program are: paper 
chemistry, smoke tars, uses of saline 
water, and useful products from chem- 
ical waste materials. = 


An engineering and technology build- 
ing at New York University's Bronx 
campus will cost $2 million, will be 
completed by early 1960. = 


A new petroleum laboratory is under 
construction at Pennsylvania State 
University to provide increased facili- 
ties for research and graduate instruc- 
tion in chemistry cot chemical engi- 
neering. # 


Economics in the oil and chemical 
industries was the theme of a full 
all-day session held recently by the 
Research and Development Depart- 
ment of American Oil Co. in Texas 
City. Occasion was the Ninth Annual 
Industry-Sponsored School; attending 
were 22 professors of chemical engi- 
neering from Texas, Louisiana, and 
Mississippi, headed by K. A. Kobe of 
the University of Texas. = 


A $70,000 government contract goes 
to the Department of Chemical Engi- 
neering at Newark College of Engi- 
neering for the design and construc- 
tion of a starch oxidizing pilot plant. 

# 


Sier-Bath SCREW PUMP 


handling rubber adhesive with 


VISCOSITY OF 1,500,000 SSU! 


ox 


| 


© This installation at Technical Tape Corp., Bronx, N. Y., demonstrates the extreme range 
and heavy duty service of Sier-Bath Screw Pumps. The pump discharges 2 gpm. egoinst 
100 psi and has operated satisfactorily for over 4 years Pump is an external gear ond 
bearing bracket type, coupled to 5 hp., 90 rpm. motor 


Sier-Bath SCREW PUMPS ver-Bath Screw Pumps maintain 


high volumetric efhiciency because 
“Dual-Controlled” precision rotor 
design prevents rotor-to-rotor or 
rotor-to-casing contact—provides a 
continuous flow without pulsation, 
hammering or vibration . . . without 
Strains, misalignment and wear on 
rotors, shafts, bearings and gears. 


Result Dependable, uninterrupted 
pumping service—less maintenance — 
easier servicing—longer pump life— 
lower overall pumping costs. 


Capacities from 1 to 2,000 gpm.; vis- 
cosities from 32 SSU to 1,000,000 
SSU., discharge to 1,000 psi. for vis- 
cous liquids, 200 psi. for water and 
light oils. Horizontal or vertical con- 
struction. Corrosion resistant alloys, 
— bodies, stuffing boxes and 
arings for special needs. See “Yel- 
Internal Gear and Bearing Type for lubricat- low Pages” for your Sier-Bath a 
ing liquids and semi-liquids resentative or write Sier-Bath Gear & 
Pump Co., Inc., 9272 Hudson Blvd., 
North Bergen, N. J 


Hydrex® Pumps 


Mirs. of Precision Gears, Rotary Pumps. Flexible Gear Couplings Member A.G.M. A. 
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External Gear and Bearing Bracket Type for 
= non-lubricating liquids and semi-liquids 
®ier-bath ROTARY PUMPS 
Georex® Pumps 


At The New Jersey Zinc Co., Jefferson City, Tenn. A I Cn. E candidates 


The following is a list of candidates for 
the designated grades of membership in 
Al.Ch.E. recommended for election by the 
Committee on Admissions. These names are 
listed in accordance with Article Ill, Section 
8 of the Constitution of AJ.Ch.E. 

— — ag poe Objections to the election of any of these 
candidates from Members and Associate Mer- 


; hee bers will receive careful consideration if re- 
NAGLE VERTICAL a ceived before Sept. 15, 1958, at the office of 
ot A the Secretary, A.I.Ch.E., 25 Weat 45th Street, 
, New York 36, N. Y. 


IS RIGGED FOR EASY INSPECTION = wei 


A Nagle 2” type “CWO-C” sump pump with Ambrosi, Faust P.. Se. 


abrasion resistant water end is doing a good } : Davis, Harold, Drexel Hill, Pa. 
: Deackoff, L. P., Watertown, Mass. 


job at New Jersey Zinc Co.’s Jefferson City, : Chive Goll’ 


Tenn. Mill. Its function is to return flotation : Henderson, Paul R., Wilmington, Del. 
* Horeczy, J. T., Baytown, Tez. 


spills and filter vacuum pump water to the flo- : Huppert, Paul A., Plainfield, N. J. 

tation circuit. Pump is mounted within a frame ; McDonald, Lewis A., Webster Groves, Mo. 

with guides for easy raising and lowering. Norris, D. Eugene, Wynnewood, Pa. 


Nowicki, George L., White Plains, N. Y. 
Pump is shown raised. In service a year, no T ¥ @. Bes 


maintenance has been required. This is not ; -,. Schmid, William F. Philadelphia, Pa. 
i enkan, M. P., Angeles, Calif. 
i i i ° e um . i, ith, Thomas E., Sewickley, Pa. 
applications exclusively nd for Nag | ©, 
Selector. Stine, Laurence O., Riverside, Ill. 
Ufford, Page S., Newark, Del. 
Watson, Albert T., Baytown, Tez. 
A G L E Pp 4 é. Wesenberg, Glen H., Green Bay, Wis. 
’ Worley, Steve, Oklahoma City, Okla. 


1255 CENTER AVENUE, CHICAGO HEIGHTS, ILLINOIS | Ziegler, Roy J., Pompton Plains, N. J. 


ASSOCIATE 


i Abraham, William H., Wilmington, Del. 
nial Adams, Henry C., Chillothe, Ohio 
Aldrich, Stephen R., Newark, Del. 


FOR ABRASIVE AND CORROSIVE APPLICATIONS Jains Mase, 


a Anton, Eladio, Caracas, Venezuela 
Ayers, Emory D., So. Charleston, W. Va. 
Baker, Donald D., Portemouth, Ohio 
Ballester, Miguel A., Guayama, Puerto Rico 
Baratto, Eugene L., Hibbing, Minn. 
Basinger, John A., Jr., Idaho Falls, Idaho 
Battalora, John R., Oak Ridge, Tenn. 
Beal, William D., Brooklyn, N. Y. 
Bianchini, John, Brooklyn, N. Y. 
Bickhart, Donald F., Easton, Pa. 


Bieber, Albert G., Arlington, Va. 
* Bietry, Charles R., Rochester, N. Y. 
Blake, James, Jamaica, N. Y. 
‘ = = = Bobbin, Laurence D., Upper Montclair, N. J. 
Bobkowicz, A., Westmont, Quebec, Canada 
WERFUL Bonkiewicz, Joseph, Brooklyn, N. Y. 
Boruszkowski, Edward J., Elizabeth, N. J. 


Bozza, Eugene F., Irvington, N. J. 


Brac, Charlies, Jr.. New York, N. Y. 
Brown, Bernard, Montreal, Quebec, Canada 
Bruen, Charles P., Hollis, N. Y. 

| Burley, D. H., Gibbstown, N. J. 


Produces Finished Product ®ushkuhl, John F.. Little Rock, Ark. 


2 ‘ Button, D. L., Pittsburgh, Pa. 
peration Campbell, Paul Lynn, Morgantown, W. Va. 

in One 0 Cannata, Frederic J., Malverne, N. Y. 
Cantrell, Donald M., Seattle, Wash. 
Carberry, James 
Carpenter, Charles N., Franklin, Ohio 
Est. 1870 Carroll, D. Michael, Sun Prairie, Wis. 
Chapman, James C., Jr., Birmingham, Ala. 
Chase, Jack, Nova Scotia, Cana 
Clark, Arthur T., Jr., Terre Haute, Ind. 
Cleland, William L.. Kingsport, Tenn. 
Coburn, Darwayne W., New Orleans, La. 
Cody, John F., Brooklyn, N. Y. 
Colby, Donald F., E. Lansing, Mich. 
Cole, Leon M., Anderson, Ind. 
Coll, Carlos A., Bronz, N. Y. 
Comer, J, William, Il, Wilmington, Del. 
Conway, Eustace R., Raleigh, N.C. 
Cooper, Paul W., Elmhurst, N. Y. 
*Trademark—Patent Pending ¥ Corey, Richard C., Orono, Me. 
Corino, Edward R., Belleville, N. J. 
A flexible compact unit that combines a powerful disperser head with a rugged diamond-shaped agitator to produce ar) Se ~~ om 
finished homogeneous batches without further processing—for most chemicals, inks, plastics, pharmaceuticals, cos- Gen an Charles w poe ete ville A rk 
metics, paints, and industrial finishes. Cunningham Sheldon x Labbock, Toe. 
Modern design gives high degree of shear, kinetic impingement, and complete mulling action for better wetting, im- Dailey, J ~ A Hunteville oral 
proved dispersion, and uniform blending. Small size laboratory models available. Danidls William J onmeng © 
SEND SAMPLES OF YOUR MATERIALS FOR TRIAL PROCESSING. No obligation. Write TODAY for new 1958 TROY Danon, R. H. Mezico City. Mexico 
Processing Equipment Catalog, fully describing the Troy Line of Angular Mixers, Colloid Mills, Roller Mills and Unit Darling, Gerald T., New Castle, Del. 
Blenders. Davis, Kenneth E., Wyandotte, Mich. 

De Lisi, Andrew W., Bronz, N. Y. 


FRO ©& eneine MACHINE CO. continued on page 130 
roy 


Parsons Street, Troy, Pennsylvania Tel: T 
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CROLL-REYNOLDS 


..... Jet-Venturt 


Fume Scrubbers 


minimize odors 


- + clean and purify air 
and other gases 
without fan or blower 


ADDITIONAL APPLICATIONS 


to recover valuable solids 


use as Jet Reactors 


SEND TODAY FOR COMPLETE CATALOG 


REYNOLDS Main Office: 751 Central Avenue, Westfield, N. J. 
New York Office: 17 John Street, N.Y. 38, N. Y. 


CHILL-VACTORS * STEAM-JET EVACTORS * AQUA-VACTORS + FUME SCRUBBERS * SPECIAL JET APPARATUS 
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Candidates 
for 


A.I.Ch.E. Offices 


Brief biographical sketches and the 
accomplishments of the candidates 
for the 1958 A.I.Ch.E. elections. 
Candidates have been chosen by 
the Nominating Committee unless 
otherwise designated as nominated 
by petition. Additional details on 
each man’s education and career 
are available on request from the 
Secretary's Office. Further nomi- 
nations by petition may be received 
until October 3, and any so received 
will be announced with brief bio- 
graphical sketches in the next availa- 
ble issue of CEP. Ballots will be 
mailed from the Secretary's Office 
in October. It is recommended that 
members check the October issue 
of CEP for last minute announce- 
ments of candidates nominated by 


petition. 


Nominating committee 
R. P. Dinsmore, J. J. Healey, Jr. 


chmn. 
E. B. Chiswell J. J. McKetta, Jr. 


W. T. Dixon R. H. Wilhelm 


jacketed PIM p . . directors 


EUGENE R. SMOLEY— 
Industrial executive. Vice- 
Lawrence vertical jacketed pumps are designed ('49-) 
to pump liquids such as sulphur, phthalic anhydride, : cx Smoley x Sons. 
i i idi Inc. (engre. n > 
resins, waxes, etc., which tend to solidify or become + 
viscous at low temperatures. The heating medium can be ('20-'24) N. J. Zine Co., 
steam, dowtherm, etc. ; 
The pump is jacketed throughout, i.e. — the pump , aa 4 
casin ipe column, dischar i ki (N.J.);_ proc. 
All PIP » discharge pipe and box ('34-'38), sales engr. ('39- 
eating spaces are vented and self-draining. ‘48) ‘The Lummus Co.; emerge. cons, ('41-'45) 
F . Petrol. Admin. for War, (49-) various govt. 
or submerged operation, these pumps are agencies; lect. chem. engrs. (54-'58) Columbia 
: Univ. A.I.Ch.€.: Program Comm.—chmn. ('57- 
frequently made with only the pipe column, discharge 58), asst. chmn. (55-57); Chem. Engrg. Prog. 
pipe and packing box jacketed; the pump itself, not ex-officio mbr. Advis. Board; Nominating 
bein jacket d Comm. °57). M.L.T. Club of N.Y.: Pres. ('57- 
g jacketed. ‘59). vice-pres. ('56-'57). — 
articles petrol. & petrochem. tech.; co-au r 
: If you have to pump liquids engre. data hndbk., ref. wks. chptrs. on crack- 
which must be maintained above a ing & fractionation. 
certain temperature to prevent solidi- eas oat tema DIRECTOR 
fication, write us th i i - BLAINE B. KUIST—In- 
wri s the pertinent details. 
No obligation. of Process & Instrument 
w ite B " ti 7 Engors., Fluor Corp. 
or 203 - (S8-). Refinery ener. 
3 ('42-'46) Standard Oil Co. 


LAWRENCE PUMPS INC. 


371 Market Street, Lawrence, Mass. Practice of 
Advisory Bd., Chem. Engrs. (58-); 
offices chmn. ('57), . Calif. 


ECPD Joint Comm. 
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IR 
of Calif.; chem engr. 
| (46-55), chief process 
ener. (55-"57) Fluor 
chmn., Prof. Legis. Com. 
(58-); Repres. te EJC- 
©, 
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..... nominated as officers for 1959 


PRESIDENT TREASURER SECRETARY 
DONALD L. KATZ— J. HENRY RUSHTON F. J. VAN ANTWER- 
Educator and consu!- —E€Educator, consul- PEN — Secretary & 
tant. Prof. ('43-) and tant, Past-President Executive Secretary 
chmn. ('Si-) dept. of and Treasurer ('S58-) ('SS-), publisher, bus. 
of Prof. mor. ('46-) A.1.Ch.£., 
chem. engrg. Editor CEP ('47-'55): 
Purdue Consultant, founded New Jersey 
Dept of Defense Section; Committees 
AEC., firms in pet- Awards ('47-) His- 
rol. & food indust tory of the Institute 
tech. advisor, Mixing ("53-'55); Nuclear En- 
Equip. Co Prof. & orgy ('52-'57) Pro- 
dept. head ('37-'46) sram (47-); Publica- 
& govt agencies. U. of Va.; prof. & dir tion ('47-); Public Re- 
A.1.Ch.E.: vice-presi- of dept. (46-55), Ill lations (44'55):; 
dent (58); dir. (54-57); chmn. Nuclear Enere Inst. Tech. Author: mixing scale-up, low-temp Standard System of Symbols and Nomencila- 
Div. (54); tech. program chmn. Ann Arbor operations, others, A.1.Ch.€.: President ('57), ture (47); Amer. Soc. for Eng. Educ. (56); 
Nuclear Congress secy. Gen'l. Comm. & vice-pres. (56), Dir. (52-54); chmn. Local Engineers Joint Council—official rep. ('55-) 
Program chmn. Cleveland Nuclear Congress Sect. Activ. Comm.; has been chmn. Student EJC—Atomic Energy Panel (55-56); EJC— 
(55), co-chmn. Heat Transfer Symposia (51. Chapters, Projects, Future of Inst. Comms. Who's Who in Engineering (55-); American 
53). Committee: Publications ('53-); Pro- Chicago Sect. dir. ('52-'55). Walker Award Documentation Institute (55-57); Co-author 
gram ('45-); Educ. & Accred. (53-'57); Nucl. (52). Mbr.: A.S.E.E. (past mbr. Council, secy —History of A.L.Ch.E. 
engrs. (52, chmn. °53); Judging Presentations ad hoc Comm. on Eval. Engrg. Educ.); E.C.P.D 
(chmn. °50-'52); Student Chapter ('43-'50, secy. (mbr. Educ. & Accred. Comm.); N. Y. Chem- 


gan. Res. engr. 
Phillips Petrol.; 
asst. prof. ('36-'42); 
assoc. prof. ('42-'43); 
Univ. Michigan. Con- 
sulting engr. to some 
30 companies, assoc. 


“47, chmn. °48-49). Counselor U. Mich. stu- ists’ Club (past non-res. v.p.) 
dent chptr. ('38-"41) Co-author 130 publica- VICE-PRESIDENT WALTER E. LOB 
tions including “Unit Operations”, “Natural 


tant (S8-). Various 
eners. & superv. ca- 
pacities ('29-'39), dir. 
Chem Engre Div 
(39-57) M. W. Kel- 
loge: partner, Devy & 
Lobe ('57-'58) Lec- 
turer ('39-'41) Colum- 
bia Univ.; tech. cons. 
(44-"46) N.DR.C.; 


Gasoline & Volatile Hydrocarbons”, “Fluid VICE-PRESIDENT 
Mechanics & Ht. Tr.” 


DONALD F. OTHMER® 
—€Educator, Consul- 
tant. Prof. and head 
Dept. Chem. Engrs., 
Polytech nic inst. 
Brooklyn, N. Con- 
sulting engr. to many 
8S. and foreign 
firms; also to United 


ERRY McAFEE—! 


") il. Res. chem. engr 
('40-"45) Universal Oi] 


- Products; tech. spe- Nations; U. S. Army cons. (56-57) Army 
> cialist (45-"50) Gulf (Chem. Corps; Ord Chem. Corps. Author 
Chem. Div Corps), Navy, Dept Various articles on heat tr., furnaces, dis- 


(50-'51), asst. dir. of Interior, Dept. of tillation. tonnage oxygen. process design. 
res. (°51-’53), vice- State; and foreign A.1.Ch.E.: Dir. (55-'57); chmn. (°50-'52) Pro- 

govt agencies Comm. ('55-), chmn. ('56-'57) Pinance Comm.; 
res. (54-55), Gulf A.1.Ch.€.: dir. (56-58); recipient Tyler chmn. (56-57) Const. & By-Laws Comm.; 
Res. & Devel. Co. Award, chmn. (44), N. Y. Sect.; chmn. Tech Awards Comm. (48-51); Publ. Comm. (°46- 
Holds 13 U.S. patents Prog. Comm., N. Y¥. meeting (48); also mbr. 52); chmn. (49) Program Comm. Jersey Sect.; 
and has been author or co-author of nu- many other comms. EJ.C. dir. ('57-'58) AIChE Observer ('57). trustee ('58-'62); United 
merous technical publications. A.1.Ch.€.: Dir. Author or co-author over 200 articles and Enere. Trustees. EJC: Dir. ('55-'57), Exec 
(56-); chmn. (58-) Profess. Devel. Comm.; many patents on unit ops., proc. design. appl Comm. ('55-), chmn. ('56-'57) Finance Comm.: 
Nominating Comm. ("57); Housing Comm. ('55, thermo. and kinetics, others. Co-edit. 16 vol chmn. ('57) Govt. Act. Comm.; Const. & By- 
AIL.Ch.E. Pittsburgh Section: Chmn. ('54- “Encycl. Chem. Tech”; member Adv. Bd Laws Comm. ('56-'57): Intl. Rel. Comm. ('56-) 
vice-chmn. ('53-'54); chmn. Nomi- Perry's “Chem. edi. “Fluidize- ALChE. v-pres. (58-) Engineering Founda- 
nating Comm.; counselor (°58). tion.” d by tion 


for three-year terms beginning 1959 


DIRECTOR 


W. 8. FRANKLIN — In- 
dustrial executive. Head, 
Technical Division ('S8-), 
Humble Oi! & Refinire 


WILLIAM E. CHALFANT 

—Industria! Executive, 
Ass't Mor. ('S6-) Product 

Contro! Dept. Atlantic 
Refining Co. ('56-); pilot 
plant res. ('35-'45); tech 
asst. to plant mer. 
asst. to vice-pres. 
(51); asst. supt. Chem. 


MYATT — Indus- 


Editl Advisory 
Bd (56) «Interscience 


Res. & Dev Div. (°50-"52), 
mer. Tech. & Res. Divs. 
(52-'53, ‘57-'58), Humble 
Oil & Refining Co.; instr. 
physic. chem. and chem. 


Sub-Comm of Petrol. 

Indus. War Council ('42- 

engrs., Texas Univ. (°30- held Washington, D *44), Numerous classified 

AACh.E.: Awards 1960; vice-chmn. publ. on mfg. petroleum 

Comm. ('55-), Advisory Comm. for Chem. mbr. (48) Symbols & Nomencl. Comm.; Pro- products for war. A.1.Ch.£.: Genl. chmn. 50th 

Engrs. Prog. (57-); Gen. chmn. Houston Natl. fess. Guidance Comm. (48-52): A.1ChE. Anniv. Jubilee (58); chmn. (52-53), Sec. 

Mts. (55); genl. chmn. So. Texas Section repres. to ASA. Sect. Comm 2-10, Letter repres. Phila. Engre. & Tech. Soc. Council 

Tech. Mtg., Galveston (51); chmn. So. Texas Symbol & Abbrev (°50-'54); chmn. ('53-'54) (54-'56), Phila.-Wilm. Sect.; Exec. Comm.. 
Section (53); Advisory Council. Engrg. Foun- National Capital Section. Annual Mtg. ('51) 

dation, Texas Univ. (57). Several patents on 
petroleum refining processes. 


DIRECTOR 
L. KEMP, JR.*—In- 


/ dir ('S6-), dustrial executive. Vice- 
W. R. COLLINGS*—1in- 5 Union Carbide Devel. Co. ePres., petrochemicals, 
dustrial executive. Presi- : Chem. engr. ("35-"53), as- (S?-) The Texas Co. 
dent & geni. mer. ('54-) ("53-"55) Chem enegr., ('29-'40) 


Dow Corning Corp. Proc- 


res ('40-"41) Beacon 
Labs, dir. res. & asst. 
mer. res. div. ('41-'53), 
asst. to sr. vice-pres. re- 
fining (‘53-'54), asst. to 


Car b. Corp. 


Comm. (°54-’55); 


Vice-pres. & genl. mer. Charleston Sect. sr vice-pres ('54-'55). 
' (43-54) Dow Corning $ chmn. Sub- genl mer. Petrochem. 
Corp Author various Comm. Stu. Prob. Contest (48); Awards Dept (55-'57)., The 


tech. papers & pubins. Comm. ('57-'58); advisory Bd. Chem. Engrg. Texas Co. A.1.Ch.E.: Dir. (58-), mbr. various 
AA.Ch.E.: Mbr (36-); Prog. ('55-'56); Constitution Comm (53): comm's., N. Y. Section; repres. to UET; repres. 
repres. (56-) to Div. of Engrg. & Ind. Res., Tech. Papers Sub-Comm. ('50-'52); White Sul- to EJC Comm. on Employ. Conditions (vice- 
Natl. Res. Council; Const. & By-Laws Comm. phur mtg. Comm. ('51); 2nd prize, stu. prob. chmn. °56-); Pollution Control Comm. (°56-); 
(57); charter mbr. _ & advisor, Midland Sec- contest (35). Pres. Princeton Stu. Chptr. Admissions Comm. (chmn. ‘52-'53), Housing 
tion. *Also ited by ('34-"35). Comm. (56-'57). *Alse nominated by petition. 
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DIRECTOR DIRECTOR 
trial executive. Mor. De- 
vel. (S3-) Atlantic Res. 
Corp. Chem. engsr. ('38- 
Co. Head. Tech. Serv. T.VA;: managing 
oa exec. asst. ('49-'50), head 4 
wet Chen Eng eries 
DIRECTOR 
industrial executive. As- 
DIRECTOR 
ess dev. engr. ('16-'32), assoc. devel. dir. ('55-'56) 
tech. serv. & dev. (Dow- Chem. 
. (35-'43) Cellulose Prod- A.1.Ch 
ucts, Dow Chemical Co Devel. 


TINKER 


and 


RASOR 
DETECTORS 


@ Corrosion is stealthy in its 
attack on coated or painted 
surfaces. The tiniest break, 
scratch or thin spot admits air 
cafrying water particles or cor- 
rosive gasses. Prevent the attack 
of corrosion in a quick, simple 
and inexpensive way. Find the 
breaks in your paint on metal 
or conductive bases, such as 
concrete, by use of a Tinker & 
Rasor Model M-1 Detector. 


The Model M-1 Detector is a 
low voltage electrical inspec- 
tion instrument consisting of a 
cellulose sponge electrode on a 
plastic wand handle connected 
to a dry-cell battery operated 
detector unit hung from the in- 
spector’s belt. The unit weighs 
4 pounds. When the sponge is 
dampened with water and is 
wiped over a painted surface 
the most minute pin-hole can 
be found and a bell on the de- 
tector will ring. Write today 
for data sheets... Sent gladly. 


NEER end 
RASOR 


417 AGOSTINO ROAD (P.O. BOX 281) 


SAN GABRIEL, CALIFORNIA — 


A 7-79 


August 1958 


future meetings 


1958—A.|.Ch.E 


«Salt Lake City, Utah, Sept. 21-24, 1958. 
Hotel Utah. A.I.Ch.E. National Meeting. For 
details see p. 100. 


* Cincinnati, Ohio, December 7-10, 1958. Neth- 
erland Plaza Hotel. A.!.Ch.E. Annual Meeting. 
Genl. Mtg. Chmn.: T. B. Wiehe, Schenley 
International. Tech. Prog. Chmn.: A. C. Brown, 
Emery Industries, Inc. June & Long Sts., 
Ivorydale, Ohio. Pollution Control by In-Piant 
Measures—C. Fred Gurham, Dept. of Chem. 
Eng., Michigan State U., East Lansing, Mich- 
igan. A. 1. Ch.E. Research on Bubble Cap 
Tray Efficiency—W. C. Schreiner, M. W. Kel- 
logge Co., 711 Third Ave.. New York 17, N. ¥ 
High-Speed Photography in Chemical Engi- 
neering—J. W. Westwater, William A’bert 
Noyes Laboratory, Univ. of Mlinois, Urbana, 
Il. Kinetics & Rate Processes—H. E. Hoe!l- 
scher, Dept. of Chem. Eng., Johns Hopkins 
Univ., Baltimore 18, Md. Reprocessing of Fluid 
Reactor Fuels—O. E. Dwyer, Chem. Eng. Div.. 
Brookhaven National Laboratory, Upton. L.L.. 
N. Y¥. The of Cc s to Heat 
and Mass Transfer Probiems—J. M. Smith. 
Northwestern Univ., Evanston, Ill. Lew Tem- 
perature Processing—C. McKinley, Air Prod- 
ucts, Inc., Allentown, Pa. Scale-up from Pilot 
Plant to Piant—D. B. Coghlan, Foote Re- 
search and Development Laboratories, Berwyn. 
Pa., R. A. Schulze, DuPont Chambers Works. 
Jackson Labs., Penns Grove, N. J. Guideposts 
in Long Range Planning—R. W. Schramm, 
Union Carbide, 30 E. 42 St., N.¥.C. Process- 
ing of Irradiated Fuels—A Challenge for the 
Future (2 panel sessions)}—J. L. Schwennesen. 
AE.C., P.O. Box 1221, Idaho Palls, Idaho. 
Spray Mechanisms—J. F. Tourtellotte, Swen- 
son Evaporator Co., 18505 James Couzens 
Highway, Detroit, Mich Air-Cooled Heat Ex- 
change—W. W. Akers. Dept. of Chem_ Eng.. 
Rice Institute, H t Texas. Ed in 
Process Control—T. J. Williams, Monsanto 
Chem. Co., 1700 8S. Second St.. St. Louis 4, 
Mo. General Papers—W. M. Licht, Dept. of 
Chem. Eng., Univ. of Cincinnati, Cinn., Ohio. 
Recent Trends in Chemical Engineering Edu- 
cation and Accreditation—C. C. Monrad, 
Chem. Eng. Dept., Carnegie Inst. Tech., Pitts- 
burgh 13, Pa. 

Deadline for papers: August 7, 1958. 


* Galveston, Texas. Oct. 3, 1958. Moody Cen- 
ter. 13th Annual Technical Meeting, So. Texas 
sect. A.1.Ch.E. Prog. Chmn.: C. L. Umbholtz, 
Humble Oil, Baytown, Tex. 


* New York, N.Y. Oct. 23, 1958. Hotel Statler 
All-Day Symposium, New York Section 
A.LCh.E. Cost Engineering, Trade Secrets & 
Patents, Petrochemicais, and Fermentation. 
Sympos. Chmn.: T. B. Richey. N. I Malm- 
strom & Co., Brooklyn 22, N.Y. 


1958—Non-A.1.Ch.E. 


+ Geneva Switzerland, Sept. 1-13. 1958. Sec- 
ond International Conference on the Peaceful 
Uses of Atomic Energy. 

* Philadelphia, Pa. Sept. 15-19, 1958. Phila- 
delphia Convention Hall. 13th Annual Instru- 
ment-Automation Cong. & Exhibit. Inst. Soc. 
of America. For info: W. H. Kushnick, ISA. 
313 Sixth Ave., Pitts., Pa. 

* Denver, Colo. Oct. 15-17, 1958. Brown Pal- 
ace Hotel. Energy and Its Impact on Society, 
sponsored by Denver C. of C. 

* San Francisco, Cal. Oct. 22-24, 1958. Francis 
Drake Hotel. Amer. Vacuum Soc. Vacuum 
Techniques—Theory, Applicati Pr 
and Equipments. 

+ Cleveland, O. Oct. 27-31, 1958. Cleveland 
Public Auditorium. 1958 National Metal Ex- 
position and Congress. Amer. Soc. for Metals. 


1959—MEETINGS—A.1.Ch.E. 


+ Atlantic City, N. J., March 15-18, 1959 
A.1.Ch.E. National Meeting. Chalfonte Haddon 
Hall Hotel. Gen. Chmn.: J. D. Stett, Dept. 
Mech. Eng. Rutgers Univ.. New Brunswick. 
N. J. Tech. Prog. Chmn.: N. Morash, Nat! 
Lead Co., P.O. Box 58, So. Amboy, NJ 
Recent Advances in Plastic Materials of Con- 
struction—M. F. Gigliotti, Monsanto, Chem. 
Co., Plastic Div., Springfield, Mass. Business 
& Technology—J. Happel, NYU. Theoretical 
and Laboratory Work on Liquid-liquid Extrac- 
tion—R. E. Treybal, NYU, Univ. Heights 53. 
N. Y¥. Laboratory and Pilot Plant Techniques 
—G. W. Blum, Goodyear Tire & Rubber Co., 


CUSTOM SPRAY 
DRYING OF 
~-HEAT- SENSITIVE 


To chemical processors and manu- 
facturers, Nerco-Niro offers an eco- 
nomical, time-saving large tonnage 
custom spray drying service at its 
pilot plant at Netcong, New Jersey. 
Large or small scale spray drying 
tests can also be made under ex- 
pert engineering supervision. Dry- 
ing equipment includes a 32 
diam. Laboratory Unit;a 76 diam. 

Pilot Size Unit, and a 160 

diameter Commercial Size 

Unit, all of stainless 
stee! through- 
out. 


Nerco-Niro Spray Dryer Div'n. 


NICHOLS | 


Engineering & Research Corp. 
70 Pine St., New York 5, N.Y. 
_ Branch Offices: SAN FRANCISCO — 
___INDIANAPOLIS. - MONTREAL 
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° equipped plant of its kind it 
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future meetings 


from page 116 Ho q — e [ 


Akron, Ohio. Missiles, Rockets & Satellites— 
G. C. Szego, Gen. Elect. Aircraft & Gas 
Turbine Div., Cinn. 15, Ohio. General Papers 


sessions), J. Joffe, Newark Coll. of | 
367 High St.. Newark 2, N. J. and E. C | 
Johnson, Dept. of Chem. Eng., Princeton U.. | 
Princeton, N. J. Computer Contro! of Process- 
ing Units—J. M. Moziey, Johns Hopkins Hos- 
Johns Hopkins Univ., Balt.. Md. Process Data 
Back and forth go the baffles ... like blades .. . along 
Equilibria E. M. Amick, Jr.. Chem. Eng 
Co., 3 Hanover Sa.. New York 4, N. Y. Ther- 
Marsel, NYU, Univ. Heights, New York, N.Y. transfer. 
stationary tubes are scraped and “shaved’. free of fouling 


pital, Baltimore 5, Md. Startup of New Chemi- 
& Design Methods for Nuclear Fuel Recovery 
gy ol SL the tube surfaces .. shaving away accumulations of fouling 
mal Stability of Jet and Rocket Fuels—C. J 
Deadline for papers: November 16, 1958. ae 

This is the unique and principal feature of the Paracoil Self- 
+ Kansas City, Missouri, May 17-20, 1959. | materials which are then carried away in the liquid. 


+ Cleveland, O. April 5-10, 1959. Nuclear Con- 
Gress. Co-sponsored by and others. 
A.L.Ch.E. representative: E. B. Gunyou, Mner. 
Pr. Koppers Co., Koppers Bidg., Pitts. 


Grove, N. J. Care and Feeding of Executives h tt 
—J. S. Wilson, Heidrick & Struggles, 20 No. e er Ga rans ef 
Wacker Dr. Chicago 16, Ill. Mechanics of — 
Fluid-Particie Systems—S. K. Friedlander. 
Idaho Falls, Idaho. Thermodynamics of Phase 
William Copulsky and R. Cziner, Grace R&D | 
process plants continuous, increased and better heat 
operated manually or by timed and automatic motor drive, 


cal Piants—M. L. Nadler, DuPont, Penns 

—C. E. Stevenson, Rsch. Dir., P.O. Box 1259, 

Market Research & the Chemical Engineer— materials .. cleaning the heat exchanger . . . and giving 
Cleaning Heat Exchanger. Engineered with movable baffles, 

Hotel Muehlebach. A.!.Ch.E. National Meeting. 


. Fowl) hem. j 
Ener. 7318 Kansas City, The Paracoil Self-Cleaning Heat Exchanger eliminates the 
Ch : Pred K ta. C | H 
Dent, Univ. of Kansas, Lawrence, “Kansas, need to stop processing for cleaning purposes. 
-- If you have a fouled heat exchanger problem, we may have 
Mich. How to Become a More Proficient Tech- — the answer 


nical Engineer. Heavy Chemicais—N. J. Eh- 
lers, Columbia-Southern Chem. Corp., 1 Gate- 
way Center, Pitts. 22, Pa. Petrochemicals— 
G. E. Montes, Nat'l. Petrochemical Corp.. 
Tuscola, Ill. International Licensing and Col- 
laboration—R. Landau, Scientific Design Co., 
2 Park Ave., New York. N. Y. General Papers 
@ sessions), J. O. Maloney, Univ. of Kansas, 
Lawrence, Kan. and Merk Hobson, Univ. of 
Nebraska, Lincoln, Nebr Non- Equilibrium 
Fluid Mechanics—M. J. Rzasa. Cities Services 
Res. Lab.. P. O. Box 402, Cranbury, N. J 
Role of Wetting and Capillarity in Fluid Dis- 
t Pr -C. 8S. Kuhn, Magnolia 
Petroleum Co.. 907 Thomasson Dr., Dallas. 
Tex. Thermodynamics of Jet & Rocket Pro- 
pulsion—G. C. Szego, Gen. Elect. Aircraft & 
Gas Turbine Div., Cinn. 15. Ohio. Computers 
and Pipelines——R. L. McIntire. The Datics 
Corp.. 600 Camp Bowie Bivd., Fort Worth. 
Texas. What's New in Liquid Metals Tech- 
nology—-H. M. Rodekohr, Ethyl Corp., P. O. 
Box 341, Baton Rouge. La. 

Deadline for papers: January 17, 1959. 


+ St. Paul, Minn., Sept. 27-30, 1959. Hotel St. 
Paul. A.1.Ch.£. National Meeting, Gen. Chmn.: 
W. M. Podas, Asst. Rech Dir., Economics Lab., 
Guardian Bidg., St. Paul, Minn. Tech. Prog. 
Chmn: A. J. Madden, Jr., Univ. of Minn 
Mixing—J. Y. Oldshue, Mixing Equip. Co., Inc. 
P. O. Box 1370, Rechester 3, N. Y. Size Reduc- 
tieon——-E. L. Piret. Chem. Eng. Dept., Univ. of 
Minnesota. Minneapolis 14, Minn. Missile Con- 
struction Materials—B. M. Landis. Gen. Elect. 
Co., Cleveland 12, O. Physical Properties of 
Lieuids—S. E. Isakof, Dupont Co., 
Dept., Expr. Sta., Wilmington, Del. Molecular — 
Ergineering—M. Boudart, Princeton U., Chem 
Lab., Princeton. N. J. Chemical Eco- 
nomics as a Unit Process—-M. H. Baker, 1645 
Hennepin Ave., Minneapolis 3, Minn. More | 
Research for Your Dollars—T. S. Mertes, Sun 
Oil Co., 1608 Walnut St., Philadelphia 3, Pa. | 
| 
| 
| 


Davis Makes it — Better! 


Below: Paracoil Vegetable Oil Chiller for converting a batch process 
to continuous cycle operation. Constructed of stainless steel and 
with an automatically timed, self-operating, self cleaning baffle 
assembly. The unit is presently improving product quality and rate 
Souders, Jr., Shell Development Co., 4560 of production in a vegetable oil processing plant. 

Wilke’ Dir it Chem. Bar. Galt. Wri 000 
Calif. Berkeley. Calif, Process Dynamics— rate for Bulletin 

E. FP. Johnson. Dept. of Chem. Eng.. Princeton 
Univ., N. J. dary Oil y Methods; 


New Oi! Sources—Shale, Gilsonite, Tar Sands; 
Financing in the Chemical tIndustry; Raw | 


San Francisco, Calif., December 6-10, 1959. 
A.1.Ch.E. Annual Meeting. Gen. Chmn.: Mott 


Materials for the Chemical Industry; Turbu- 
fence and Turbulent Mixing; High Tempera- 
ture: Thermodynamics, Reactions, Kinetics; | 
Devices, and Materials-Operation Research; _ 
Electro-chemical Engineering-Process Design; _ 
Fundamental Aspects of Chemical Engineering 


in the Pulp and Paper Industry. 
Deadline for papers: August 6, 1959. 


DAVIS ENGINEERING CORPORATION 
30 Rockefeller Plaza, New York 20, New York * Circle 6-5650 
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local sections 


The fields of economics and engi- 
neering are overlapping more than 
ever. The economist is finding his 
— challenges now lie in areas of 

ought formerly confined to engi 
neers or mathematicians. This was the 
theme of a talk to the Northern Cali- 
fornia Section by A. G. Papandreou, 
Professor in the Economics department 
of the University of Calif, on the 
subject of “Economics as a Science.” 
Papandreou is a graduate of the 
University of Athens, and received 
his Ph.D. from Harvard University. 
He is the author of a recently pub- 
lished book of the same title. 

The traditional economist, Papan- 
dreou continued, has always thought 
that dealt with purely tech- 
nical problems, while his own job 
vwras to: 

(1) define and describe the economic 


system, 

(2) evaluate performance as a func- 
tion of condition, and 

(3) formulate public and 
enterprise policy, all of these 


Overlapping fields of engineering and economics 


with respect to the de-central- 
ized, unplanned, self-regulating, 
“free” economy, such as that in 
the U.S., which is characteristic 
of most economic systems in the 
last 200 years. 

Engineers, on the other hand, are 
more concerned with “conscious con- 
trol” processes, as compared with the 
“natural law” phenomena of the eco- 
identified the business “firm” with the 
individual brain at its head. This or- 
ganism, the firm, is assumed to have 
a “production function,” whereby 
value is a function of production, this 
function being a measure of effici- 
ency. It was assumed to be com- 
pletely known, in terms of market 
price, cost, available technology, and 
other factors which were the problem 
of engineers, not economists. Econo- 
mists, by assuming that this produc- 
tion function for any given firm could 
be completely known and controlled, 
to give maximum profits, had essen- 
tially assumed that engineers had al- 


ready solved most of the economic 
problems. 

So the economists turned their at- 
tention to broader, qualitative prob- 
lems: “How does the whole thing 
hang together?” What is the ideal 
“system?” Is it stable? Why insta- 
bility? How efficient is the system? 
The criterion for stability was very 
simple: If the system can theoreti- 
cally be rearranged so that someone 
gets more, witho t anyone getting 
less, then the system is not stable. 
They then concluded from this that 
“Monopoly Elements” in an economic 
system make for instability and/or 
inefficiency. A “monopoly situation” 
being defined as one in which a pro- 
ducing firm can influence the price 
of a product. Yet these are associated 
with the large scale technologies, 
which are, by the economists’ own 
definition, internally most efficient! 
From this then, the economist begins 
to think of planned control of eco- 
nomic systems, and turns his atten- 
tion to the centralized, internal con- 
trol of large corporations, perfect and 

continued on page 120 


LEHMANN VORTI-SIV 


output, 


4 midget 
in size 


Miss. Harry A. Baumstark & Co 


The R. P. Anderson Co. 
Okla. 6801 Arsenal Street 


Ala. 
2503 W. Mockingbird Lane Ark, 4 (Southern) 
la. 


: For complete information and prices, contact 

J. M. LEHMANN COMPANY, Inc., Lyndhurst, N. J. 
or an authorized Vorti-Siv Agent: 
The Hoshal! Company 


) Fla. $C. 
1414 Morningside Drive Ge. Tena. 
Atlanta, Georgia 


Dallas, Texas Tex. St. Louis, Missouri 

Wm. B. Sanford, inc. Cons. Me. WH. Pa. Webster Equipment Co. G. R. Williams Sales Sada y Himes S.A 

G01 West 26th Street > Del Md. KJ. 549.W. Randolph Street > — 1619 Progress Street Apartado Mexico 
New York, New York D.C. Mass. WY. Wt Chicago, tilinois Wis. Lincoln Park, Michigan Mexico 


The Lehmann VORTI-SIV is the only 
screening machine with a multiple whirl- 
pool action that is adjustable both in 
amplitude and speed. It screens powders, 
liquids and slurries in meshes from 4 to 400. 
Throughputs are vastly greater than those 
of other screening machines occupying 
equal floor space (4 square feet). The screen 
is practically non-blinding and mesh sizes 
can be changed quickly and easily. Clean-up 
requires only a few minutes. 


The Lehmann VORTI-SIV is portable and 
can be moved on its casters from one loca- 
tion to another as needed. 


Let us demonstrate with a trial run in your 
plant, or on your product in our plant. 


The Moore Drydock Co. 
Ft. of Adeline Street 
ac. Oakland, California 


\ 
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An SK Steam Jacketed Geor 
Pump con restore that old 
equonimity—keep the brass 
happy and you smiling. 

Engineers and production 
men in many varied industries 
are using SK Steam Jacketed 
Herringbone Geor Pumps to 
handie viscous moterials of 
mony types—heovy fuel oils, 
asphalt, vegetable shorten- 
ing, glue, and others. 

Toke a tip from these folks. 
Send for a copy of Bulletin 
17-A which describes SK’s line 
of pumps. Or, acquaint us 
with your problem. We'll help. 


Schulte and Koerling 


COMPANY 


MANUFACTURING ENGINEERS 


2246 STATE ROAD, CORNWELLS HEIGHTS, BUCKS COUNTY, PA. 


Jet Apparatus: | Rotameters & Flow | Valves’ Ash for | Heat Transter | Gear Pumps Ash 


a fast, convenient source for 


REX siGHt GLASSES 


We can supply perfectly true circles, precision- 
ground from heat-resistant polished plate glass. 
Used by chemical companies from coast to coast 
—tesist clouding, pitting, chemicals (except 
HF and strong hot caustic solutions). 


Squares, rectangles or odd shapes in 8 thick- 
nesses (/%*” to |”), sizes up to 24” x 60”, also 
available for immediate shipment. Write, wire 
or phone for bulletin or quotation. 


SWIFT 


SWIFT LUBRICATOR COMPANY, INC 


8 Glass St., Elmira, N.Y. 
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LIQUID DEPTH INDICATORS 


IT’S LIKE HAVING 
TRANSPARENT 
TANKS 


PETROMETER 


REMOTE READING 


When you use 


You can read the Petrometer Liquid Depth Indicator 
with as much confidence as if you were looking directly 
into your tank. It’s accurate and reliable . . . operates 
on the principle of hydrostatic pressure. 


Unique construction of Petrometer indicators makes 
installation easy . . . and unitized design of all work- 
ing parts permits wide flexibility of 
multi-gauge panel design to suit 
your installation requirements. 


Complete information is available in 
ovr Bulletin 6400. Send today for 
your copy. 


CORP. 
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Almost any standard mesh or 
weave, in any metal or alloy, that 
you might need is right here at 
Cambridge—waiting for your call. 
Partly, that’s the secret behind the 
confidence purchasers have in or- 
dering from Cambridge. They know 
their order will be filled promptly! 
Then too, they’re sure of getting 
quality wire cloth. Every operation 
in the production of Cambridge wire 
cloth is rigidly controlled to assure 
accurate mesh count and uniform 
mesh size. Each loom is individually 
operated and the cloth is con- 
stantly inspected. 

IF YOU NEED WIRE CLOTH FABRICATIONS 
—we can build them quickly and 
accurately from your prints. Or, our 
engineers will draw up prints for 
your O.K. Why not get in touch 
with your Cambridge Field En- 
gineer soon, and find out all that 
Cambridge offers you in the way of 
wire cloth. He’s listed in the phone 
book under “WIRE CLOTH”. Or, 
write direct for FREE 94-PAGE 
CATALOG and stock list giving 
full range of wire cloth available. 
Describes fabrication facilities and 
gives useful metallurgical data. 


The Cambridge 
Wire Cloth Co. 
“m Dept. | * Cambridge 8, Md. 
CLOTH 


‘ METAL-MESH WIRE 
BELTS * FABRICATION 


OFFICES IN PRINCIPAL INDUSTRIAL CITIES 
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local sections 


otherwise. It is observed that the 
economies of communist nations are 
similar to this in that they are not 
dependent on the market situation, 
and appear to be inefficient only due 
to the organizations’ being too gigan- 
tic to handle efficiently. In spite of 
this inefficiency, however, the per an- 
num growth of the National econo- 
mies of both China and Russia have 
recently become greater than that of 
the U.S. This, then forces the econo- 
mist to look at centralized economic 
organisms, i.e., the large firm. 

To study the internal problems ot 
large organizaticns, in terms of ideal- 
ized models, the following techniques 
have recently been developed: 

A. “Decision Theory” A mathematic- 
statistical concept that postulates 
the existence of a completely ra- 
tional decision maker which (1) 

will always choose between any 2 

alternatives, (2) whose choices are 

always consistent with each other, 
and (3) whose decisions are con- 
tinuous, i.e., sensitive to minute 
changes in input conditions. Thus 
one can describe a rational choice 


numerically, by means of a “deci- 
sion function.” Unfortunately, such 
an organism can not account for 
probability factors, and so can not 
have available all the information 


necessary to a rational decision 
where random terms are involved 
in the input. 

B. “Game Theory” An improvement 

over the organism just described in 
that future situations are con- 
sidered to be a function of its own 
decisions, plus those of an oppo- 
nent, which is capable of with- 
holding information. Theoretically, 
then, one can derive an “optimum 
action function” that accounts for 
the action of an organized but un- 
predictable opposition, such as 
whimsical nature. 
. “Organization Theory” This one 
considers an organism like the one 
in part B, but with the stipulation 
that it has no central brain, so that 
no decision-making part of it has 
available all of the information 
available to the whole, but that all 
of the parts are cooperating to 
make up one team in some sort of 
competitive game. This is now ana- 
logous to the large firm. Some re- 
search on this is currently being 
done by the Carnegie Institute. 

D. “Linear Programming” This, the 


from page 118 


final development, brings the engi- 
neer and the economist together, 
since it is as much a concern otf 
one as the other. It is detined, 
mathematically, as a maximization 
of the profit, at constant price, (or 
it wouldn't be linear), subject to 
certain constraints, which are ex- 
pressed not as equalities, but as in- 
equalities, e.g., production is not 
equal to 0 or less than 0. So cal- 
culus is not applicable. The num- 
ber of equations of constraint are 
greater than the number of vari- 
ables to be maximized. 

Problems of this kind are currently 
being attacked by the Air Force, oil 
industries, and various mathemati- 
cians-turned-economist. 

So economists are now sensitive to 
engineering problems because proc- 
esses are no longer defined as the 
most efficient possible, the solution 
of problems being to pick out the 
most efficient process. The traditional 
economists’ idea of a company neg- 
lected capacity factors (e.g., labor, 
materials, etc.), and considered only 
supply and demand, while the mod- 
ern economist must, like the engineer, 
be concerned with all existing tacts, 
including capacity factors. Now if the 
“system” is defined as a whole indus- 
try, instead of just one firm, what is 
the nature of the overall “input-out- 
put function?” Iron curtain econo- 
mists are also working hard on such 
concepts, which are a necessity to 
them, since they have a completely 
centralized economy. A number ot 
Polish economists are currently study- 
ing linear programming in the U.S. 

In this country today, this approach 
to economic problems is gaining in 
importance and appears to be rapidly 
becoming the joint problem of the 
engineers and economists of the fu- 
ture.—William B. Hauserman 


Practical use 
of theory 


“Theory is based on knowledge or 
facts, and should not be contused 
with predictions based on theory,” 
said T. K. Sherwood at the June 
meeting of the Southern California 
Section (R. D. Sheeline). He con- 
tinued, “The prediction that an un- 
supported object will fall to earth is 
based on a theory built on a large 
number of observations. However, a 
prediction of the outcome of a horse- 

continued on page 128 
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Joseph Smindak (right), Plant Engineer, Coffee instants, Inc., Flushing, N.Y. Left, 
Michael! De Piano, N.Y. representative, Cooper Alloy Corp. Foreground, Cooper 
Alloy 1” stainless Union Bonnet Globe Valves. 


SMINDAK of COFFEE INSTANTS, INC. 


Tells why he specifies Cooper Alloy 
for stainless steel valves and fittings 


Q. Mr. Smindak, why does Coffee Instants, one of the 


nation’s leading instant coffee processors, use stainless 
valves and fittings in processing their product? 

A. To protect product purity, a must with us as with 
most other food processors. Contact with other metais 
can degrade flavor and aroma; stainless steel does not. 
Q. Why Cooper Alloy? 

A. Because of the special Cooper Alloy construction 
features I find combined in no other brand. On these 
Cooper Alloy union bonnet globe valves, for example, 


EXTRA-DEEP STUFFING BOX holds 
minimum 6 turns Bive African asbestos 


UNION BONNET JOINT eliminates 
problems found in screwed-in bonnets 


RETAINED RENEWABLE DISC 
for tight seal and long life 


COOPER ALLOY Figure 15RD 
Globe Valve, inside screw 
rising stem, 200-Ib. service, 
screwed ends, renewable re- 
tained disc of composition 
you specify. 
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we like the ease of operation and the low maintenance; 
the fact that it removes a threaded joint from product 
contact; and in particular, the extra-deep square- 
compression stuffing box which reduces maintenance, 
gives a tighter seal at stem. Then too, the excellent 
service we get from Cooper Alloy sales people and 
distributors. 

Q. You don’t find these features in any competing valve? 
A. Frankly, not one has them all. That’s why, for our 
stainless valves and filtings, we insist on Cooper Alloy. 


YEARS AHEAD IN DESIGN SUPERIORITY! No matter what 
your valve type—globes, gates, angles, checks, or Y’s—the Cooper 
Alloy model's outstanding design features will be important to you. 
Cooper Alloy, with 35 years of pioneering experience in stainless 
steel, does not merely adapt existing brass and iron valve patterns; 
it creates valves designed to be cast in stainless! Check the special 
design features of valve shown at left. 


As the little CA man below is saying: “You Can Tell A Cooper Alloy 
Valve As Far As You Can See It!" Write today for your copy of our 
folder “Design Factors In Stainless Steel Valves."’ The Cooper Alloy 
distributor near you will be glad to show you the complete line of 
Cooper Alloy valves and fittings, and their advantages. He can serve 
you promptly from local stocks. 


COOPER ALLOY 


Corporation New Jersey 
VALVE & FITTING DIVISION 


THIRTY-FIVE VEARS OF STAINLESS STEEL PIONEERING 
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Stainless Steel Heads 


It pays to design and build equipment with this stock in mind. 


You don’t have to tie up your working capital in shell plates, 
S OC A On pipe and fittings while you wait eight or ten weeks for tank 
heads. You'll save money by using the less expensive stock 
sizes that are pressed, rather than odd sizes that must be 
You also save time when you need stainless steel heads 

or new construction or for emergency replacement. 
> keep your working capital The Carlson stock is made up of ASME and Standard 
working flanged and dished stainless steel heads. They range from 10” 
O.D. through 72” O.D., in 6” increments, *%"’ through %" 
Gauge, in Types 304, 304-L, 316, and 316-L. All are fully 


>» save you money annealed and pickled after forming to provide maximum 
corrosion resistance. Flanges can be machined to your speci- 


fications in a matter of days. 
> give you prompt delivery In addition to maintaining the country’s largest stock of 
stainless steel heads, dies are available for pressing heads in 
other grades of stainless. Special sizes can be spun when 
required. To get all the facts on this unusual Carlson service 
write, wire or phone for complete information. 


Zc. 


Folder includes lists of Dies for press form- Shainbous SteeG Excbusively 


ow ing and information on flange machining. 
THORNDALE PENNSYLVANIA 
District Sales Offices in Principal Cities 
PLATES « PLATE PRODUCTS + HEADS + RINGS « CIRCLES * FLANGES * FORGINGS « BARS and SHEETS (No. 1 Finish) 
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personalities & technology .. . 


CEP’s 
JUBILEE 
REPORT 


part 2 


A MONG THE TECHNICAL SESSIONS, several stand 
out representing contributions which will 
doubtless have a major effect on chemical 
engineering in the future. In any review, it is 
impossible to give credit to all who are deserv- 
ing. Instead, it is the purpose of the following 
comments to presently call attention to a part 
of the subject matter that may be of important 
aid to the designer of tomorrow's process 
ptants. 

In process dynamics, two papers covered 
the predicting of temperature profiles in a 
tubular flow reactor for an exothermic reaction. 
Barkelew of Shell Development combined 
equations for heat transfer, mass transfer, fluid 
flow, and chemical kinetics to determine the 
conditions under which certain systems would 
not develop hot spots. Foss of DuPont pro- 
grammed similar equations on an analog com- 
puter. These programmed equations were ap- 
plied to a tubular jacketed reactor, and by 
using an x-y plotter he was able to predict the 
feed and operating conditions where there 
would be no hot spots, and also how a desired 
conversion would be obtained. This technique 
was also applied to a one-stage, well mixed 
reactor to determine conversions for given 
operating conditions. As was shown, the ana- 
log computer combined with an x-y plotter 
increases the ability of the engineer to eval- 
uate the differential equations of a chemical 
system. (Mr. Foss’ paper will appear in con- 
densed form in the September CEP.) 

Several papers covered individual problems 
encountered in heterogeneous catalysis. Jo/in- 
son & Pitzer of the University of California 
succeeded in predicting the “pre-exponential” 
terms of Eyring’s absolute rate theory from 
measurements of the entropy of activation. 
Method basis was the estimation of bending 
moments, stretching frequencies and other 
thermo quantities, then the application of these 
quantities to the activated complex models for 


continued on page 125 


John A. Oriel, past-president of the Institution of 
Chemical Engineers (Great Britain) addresses a 
luncheon session on “Science in History."’ Full text 
appears elsewhere in this issue. 
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Engineers’ Salaries panelmen, Kraft, Kinckiner, DeHaven, 
Nichols, and Peck, plan lively Sunday session which 
raised controversial issues on present salary structures. 


Bear 


= 


Augustus B. Kinzel, Union Carbide, addresses a Symbol and slogan contest winners being congratulated on their 


luncheon audience on “Research in Engineering,” winning efforts which have been incorporated into the Golden 
calls for more “engineering research'’ on pure Jubilee Medallion. Left to right, Symbol creator R. L. Rorschach, 
engineering problems. F. J. Van Antwerpen, slogan writer H. C. Lewis, D. L. Katz. 


H. F. McConomy, chmn., Hotels & 
Meeting Rooms Committee, presents 
Bellevue-Stratford maitre d' Hotel 
Vincent DeFinis with menu used by 
McConomy’s father at the last banquet 
held at the old Bellevue-Stratford 50 
years earlier when A.|.Ch.E. was being 
formed. 


Fashion show—(I. to r.) Mrs. Ewald 
Wicke of Germany, model, Mrs. C. G. 
Kirkbride, and Mrs. H. F. McConomy. 
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Watching the special motion pictures on 
Friday afternoon—a rapt audience 
learns from the engineers’ productions. 


editor of 
A.1.Ch.E. Journal (right), chatting with 
president Holbrook. 


Professor Harding Bliss, 


Vice Admiral R. B. Pirie, USN, Deputy 
Chief of Naval Operations for Air 
addresses luncheon session on the 
role of technology in creating a strong 
military defense. 


JUBILEE REPORT 
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the various reactions. Hulbert of 
American Cyanamid indicated the re- 
lationship between molecular structure 
and chemical reactivity. Boudart of 
Princeton suggested that chemical en- 
gineering texts concerned with unit 
processes be altered so that the proc- 
esses are grouped by kinetic classes. 
A proposed grouping would be: con- 
tact catalysis for gas and solid sys- 
tems. Often the overall reaction rate 
of a system will be limited by steps 
other than chemical reaction. An ex- 
ample would be the hydrogenation of 
a mixture of p-xylene and tetralin, in 
which the overall rate of reaction in- 
creases with time due to the fast rate 
of absorption of one of the feed com- 
ponents which has a very slow rate 
of hydrogenation, while the other 
component has a slower rate of ab- 
sorption with a faster rate of reaction. 

Physical mass movement and heat 
transfer in catalytic beds were cov- 
ered in several papers. Beek & Miller 
of Shell Development presented a 
paper concerned with turbulent trans- 
port; Wilhelm of Princeton dealt with 
radial diffusion; Weisz of Socony 
Mobil expounded his method for ap- 
proximating the operating conditions 
when diffusion within the pores of a 
catalyst particle is not limiting the 
overall reaction rate. 

In the conventional field of unit 
operations, Baron of Shell Develop- 
ment explained that in a chemical 
process involving momentum transfer 
or fluid dynamics problems, mass 
transfer and heat transfer gradients 
must also exist, therefore one cannot 
logically divorce the fluid dynamics 
problems from the system for sepa- 
rate study. When considering these 
problems, Baron cautioned that turbu- 
lence is not homogeneous; the litera- 
ture reports average values for turbu- 
lent. conditions. Further emphasis is 
recommended on study of the tran- 
sition regions where neither laminar 
nor fully developed turbulence exists. 
Beckmann of Carnegie Tech reviewed 
the field of liquid-liquid extraction, 
concluding that 90 per cent of the 
various types of extraction columns 
installed in the past ten years would 
likely fall into one of six classes. He 
proposes a program of analyzing and 
editing data reported so far, and the 
planning of experimentation to fill in 
gaps. Another phase of separation due to 
phase change is crystallization, which 
was reviewed by Findlay &© McKay 
of Phillips Petroleum. Both Phillips’ 
and Standard of California's processes 
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for separation of para from ortho 
xylene by crystallization were pre- 
sented. Also reviewed in still other 
papers were several other separation 
techniques which are based on the 
physical properties of the components 
and mixtures. These included ad- 
sorption, gas-solids separation, filtra- 
tion, distillation, gas absorption, etc. 
In all it was stressed that most of 
the theories and applications are 
based on data from pure compound 
research, and the correlations already 
include empirical relations. If these 
correlations and theories are applied 
to real systems additional “efficiency 
factors” have to be used because of 
differences in scale, and also because 
ieeds to industrial units contain im- 
purities which most often affect the 
chemical equilibrium. As it would be 
impossible to study each system and 
its idiosyncrasies independently, more 
fundamental theories are necessary in 
some of the separations using phase 
relationships so that a better under- 
standing can be had of real systems. 


| 7 the less technical and manager- 
ial sessions, subject matter ranged 
widely from career guidance informa- 
tion to practical methodology. In the 
session on engineers’ salaries, the oft- 
discussed subject of shortage came up 
again for review by Kraft of Lum- 
mus Co. The chemical engineer was 
shown to be in the top brackets of 
engineers earnings by Peck of Rut- 
gers. Perhaps the most unique con- 
tribution was by DeHaven of Rand 
Corporation, whose analysis of pres- 
ent worth of both engineers’ and con- 
struction workers’ earnings over the 
predicted life span shows the engi- 
neer at a disadvantage. Reasons in- 
clude the college-graduate’s later start 
at earning, together with having to 
start with a negative figure amounting 
to the cost of his education. Import- 
ance of “benefits” such as status fac- 
tors, was stressed by Nichols of A. D. 
Little. 

In the materials of construction area 
Goggin & Ziegler of Dow reported 
modern techniques for utilizing plas- 
tics in chemical process plants. Trans- 
lucent panels in walls and roofs, 
foams for insulation, and films for 
water repellency are in wide use for 
building construction. In processing 
equipment, plastics for fume hoods, 
tanks and tank insulations, pipe, and 
other types are reported. A novel 
application is the use of flexible saran- 
based sheet between pump bases and 
concrete foundations, to reduce 
weakening of concrete due to cor- 
rosion. 


In the high temperature field, 
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The men who led the Jubilee arrangements committees: Sitting, |. to r., M. B. 
Morgan, R. A. Kinckiner, W. E. Chalfant, W. F. Stark, G. L. McCoy, S. E. 
Isakoff, J. L. Olsen. Standing, |. to r., N. D. Berman, J. J. Hur, R. R. Halik, 
W. E. Osborn, A. E. Humphrey, E. F. Von Wettberg, Jr., H. F. McConomy, E. A. 
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Snyder of Battelle cited the Cottrell 
process for nitric oxide and the Ten- 
nessee Eastman process for acetylene 
as depending on the development of 
suitable ceramic materials. Snyder 
puts a practical limit of 5,000° F on 
chemical processing, from a contain- 
ment standpoint. Deringer of A. O. 
Smith reported on conventional appli- 
cations of ceramics. 

A new elastomer called Viton A, a 
copolymer of perfluoropropylene and 
trifluoroethylene, was reported by 
Garvey of Pennsalt as having remark- 
able resistance to chemicals for long 
periods of time at temperatures above 
400° F. He sees no slackening in the 
development of organic high polymers, 
as well as polymers of silicon and 
other inorganic elements or groups. 

Newer metals came in for evalu- 
ation as materials of construction in 
several papers. LaQue of International 
Nickel sees continued concentration 
on empirical approaches to the solu- 
tion of corrosion problems, but warns 
of the need for a greatly increased 
attention to basic research on the 
fundamentals if significant “break- 
throughs” are to be achieved. He 
recommends a _ coordinated effort 
making use of the Corrosion Research 
Council with its scientific advisory 
committees as the best way to insure 
effective use of industry-supplied 
furrds. 
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Weinman, E. N. Black, IV. 


. .And, the Ladies: 
Mrs. H. F. McCono- 
my and Mrs. W. E 
Chalfant, vice-chair- 
man and chairman 
respectively of the 
Ladies Program Com- 
mittee. 


That solid-state fundamental studies 
will greatly benefit the stainless alloys, 
was predicted by Binder of Electro 
Metallurgical div. of Union Carbide. 
He sees, specifically, improvements in: 
stability at elevated temperatures, 
pit- and _stress-corrosion resistance, 
oxidation and general corrosion resis- 
tance, hot- and cold-ductility, and 
strength at elevated temperatures. Im- 
provements in resistance of the 18-8 
steels to pit-type corrosion are indi- 
cated by recent basic surface-film 
studies. 

Experience with titanium in — 
applications by Dupont, Wyandotte, 


and Freeport Sulphur was reported by 
Barron of Dupont, who also mentioned 
zirconium experimental applications 
results from the Bureau of Mines. 

Encouraging futures for the so- 
called Groups V and VI transition ele- 
ments, plus rhenium (from VII), were 
predicted by Ogden of Battelle. 

The subject “process control” was 
viewed by several speakers from a 
broad range of vantage points. This 
subject will not be reviewed here, in- 
asmuch as we plan to publish in the 
September issue of CEP a special 
CEP-feature digest of the high-lights 
of the eight papers. 
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Chempump solves leakage problem 


handling carbon tetrachloride 


at chlorinated products plant 


Carbon tetrachloride is tough to handle. It’s “‘slip- 
pery’’, and has a way of cozing through even the best 
seals and packing. At this major chemical company’s 
chlorinated products plant, conventional centrifugals 
were used to pump carbon tetrachloride from 
storage tanks to drums and tank cars. Stuffing box 
leakage was a persistent problem. Maintenance and 
downtime costs ran high. 


Like many other chemical processors, this company 


No seals, no stuffing box, no leakage 
Chempump combines pump 
and motor in a single leak- 
proof unit. No shaft sealing 
device required. 

U.L. approved. Available in 
a wide choice of materials 
and head-capacity ranges for 
handling fluids at tempera- 
tures to 1000 F. and pres- 
sures to 5000 psi. 
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uses Chempump to tame hard-to-handle fluids. 
Since replacement of the conventional centrifugals 
with two Chempumps, leakage has ceased to be a 
problem. The only maintenance required on the 
pumps, now well into their second year of service, has 
been a precautionary change of bearings. External 
lubrication is eliminated—bearings are constantly 
lubricated by the pumped fluid itself. 


There’s a good chance that Chempump’s many unique 
advantages can be profitably applied in your own 
processing operations. For details, write to Chem- 
pump Corporation, 1300 East Mermaid Lane, Phila- 
delphia 18, Pa. Engineering representatives in over 
30 principal cities in the Unitetl States and Canada. 


First in the field...process proved 
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DRY and CLEAN AIR at 
the RIGHT TEMPERATURE 


@ to control your product quality 

@ to protect a critical operation 

@ to protect apparatus from moisture 
damage 


@ to DRY your material or product 

@ to control packing or storage conditions 
@ to assure precision in testing or research 
@ to increase air conditioning capacity 


Alr Condition by the NIAGARA Method 
Using HYGROL Liquid Absorbent 


This compact method, giving high 
capacity in small space, removes moist- 
ure from air by contact with a liquid 
in a small spray chamber. The liquid 
spray contact temperature and the ab- 
sorbent concentration, factors that are 
easily and positively controlled, de- 
termine exactly the amount of moist- 
ure remaining in the air. 


Most effective because... it removes 
moisture as a separate function from 
cooling or heating and so gives a pre- 
cise result, and always. Niagara ma- 
chines using liquid contact means of 


drying air have given over 20 years of 
service. The apparatus is simple, parts 
areaccessible,controls are trustworthy. 
Most reliable because...the absorbent 
is continuously reconcentrated auto- 
matically. No moisture-sensitive in- 
struments are required to control your 
conditions ...no solids, salts or solu- 
tions of solids are used and there are 
no corrosive or reactive substances. 
Most flexible because...you can obtain 
any condition at will and hold it as 
long as you wish in either continuous 
production, testing or storage. 


Write for Bulletins 112 and 131 and complete information 


on your air co 


pr 


NIAGARA BLOWER COMPANY 


Dept. EP-&, 405 Lexington Ave., New York 17, N.Y. 
Niagara District Engineers in Principal Cities of U.S. and Canada 


the Work-Horse 


of Mechanical Seals 


KALAMAZOO 
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For the long haul on heavy-duty sealing jobs 
—specify the engineered mechanical seal 
with the greatest record of service on proc- 
essing equipment... 


FOR FURTHER INFORMATION 
WRITE FOR CATALOG NO. 480-CEP 


CORPORATION 


MICHIGAN. 


local sections 


from page 120 


race may be based on a poor theory 
derived from insufficient facts. 

Sherwood believes that too much 
of our technical effort is devoted 
solely to collecting facts, too little to 
correlating, evaluating, digesting, and 
generalizing these facts so that sound 
theories may be developed. He stated 
that a great deal of research could 
be done profitably in libraries, digest- 
ing facts accumulated by others. 

In making a plea for more basic 
research, he cited that $450-million 
a year is now spent in U.S. for basic 
research, broken down to 40% each 
by industry and government, and 20% 
by universities. Compared to 1% in 
the USSR, 1%-2% of the gross U.S. 
product is spent on research and de- 
velopment. But Russia actually spends 
more on basic research than we. To 
provide us with fuller knowledge and 
understanding, basic research should 
be federally supported, claims Sher- 
wood, so that everyone contributes, 
by taxes, and everyone gains from the 
results. Our stock of theory needs re- 
plenishing, and $450-million/yr. falls 
far short of our needs. 


Scholarship 
in the South 


Last year the South Texas Section 
(Ernie Bowerman) established annual 
A.LCh.E. scholarships, each in the 
amount of $250 at four Texas col- 
leges. Funds for these scholarships for 
chemical engineering students are fur- 
nished by practicing chemical engi- 
neers through the payment of local 
membership dues, and no restrictions 
are placed upon the schools in award- 

ing the prizes. ——- of awards 
for the 1957-58 academic year were: 
W. R. Steitz, a Senior at Univ. of 
Texas; M. A. Pike, Graduate Student, 
Univ. of Houston; R. E. Hankins, 
Freshman, Rice Inst.; and C. E. Tuck- 
er, Texas A&M. 

A $250 A.I.Ch.E. scholarship was 
also given by the Sabine Area Section 
(L. W. Dussell) to T. W. Bell, a 
chemical engineering student at La- 
mar College for ’57-'58, and to M. E. 
Sears for ’58-59. Also at Lamar, a 
student scholarship fund was estab- 
lished in memory of V. A. Kalichev- 
sky, a prominent A.L.Ch.E. member. 
Contributions may be made out to 
“The V. A. Kalichevsky Memorial 
Fund” and sent to Dean N. H. Kel- 
ton, Lamar State College of Technol- 
ogy, 4400 Port Arthur Road, Beau- 
mont, Texas. 
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News from 
National Carbon Company 


Division of Union Carbide Corporation - 30 East 42nd Street, New York 17, N.Y. 
Sales Offices: Atlanta, Chicago, Dallas, Kansas City, Los Angeles, New York, 


Pittsburgh, San Francisco. IN CANADA: Union Carbide Canada Limited, Toronto 


National Carbon 
representatives expand 
your engineering force 


H. L. SHEPARD — Saves 


Mr. Shepard graduated from Iowa 
State College with a B.S. in chemical 
engineering. He has been with 
National Carbon Company for 25 
years. Prior to this he was a chemist 
and chemical engineer in process 
control with a non-ferrous producer 
and in industrial water treatment 
operations. 

Shepard is a former manager of 
National Carbon’s Specialties Depart- 
ment, a forerunner of today’s Chem- 
ical Products Marketing Department. 
He has been a sales engineer in the 
Midwest and the Southwest, and 
presently is covering the mid-Atlantic 
area. Here he aids in the selection, 
special designing, and installation of 
carbon, graphite and “Karbate” 
chemical process equipment. 

Call your National Carbon Sales 
Engineer today . . . he can save you 
time, money and needless worry. 


“National” Carbon Brick 
available in eleven styles of 
9” x 442" x 24" size series 


Carbon’s chemical inertness plus 
unique physical properties make 
these brick an excellent choice for 
lining tanks, drain troughs and sumps 
handling corrosives. Carbon brick 
are widely used for applications in- 
volving hydrofluoric acid, nitric- 
hydrofluoric acid mixtures, caustic 
soda, phosphoric acid, and sulphuric 
acid — hydrocarbon mixtures. Circle 
brick can be supplied on request. 
Catalog Section S-6215. 


VERSATILE CARBON AND GRAPHITE 
STRUCTURES CUT COSTS IN HIGH 


TEMPERATURE CORROSIVE PROCESSES 


CARBON 


STRUCTURE 


CARBON TOWER PACKING 


Diagram of a typical carbon tower 


packing support structure 


Graphite sieve tray 9° 10” in diameter 
and 3” thick contains 5612-’%2” diam- 


eter holes. 


TIONAL 


The terms “National”, ‘‘N” and 
Shield Device, ‘‘Karbate” and ‘Union 
Carbide’ 'are registered trade-marks 
of Union Carbide Corporation. 


CHEMICAL ENGINEERING PROGRESS, (Vol. 54, No. 8) 


Carbon and graphite are proving 
economical when used for high 
temperature chemical processing 
equipment such as combustion 
chambers, reactor vessel linings, 
bubble cap trays, sieve trays and 
packing support structures. At ele- 
vated temperatures, these materials 
provide almost universal corrosion 
resistance and structural stability. 
These properties are maintained 
at temperatures up to 4000°F in 
reducing atmospheres. Further- 
more, high thermal conductivity 
enables water-cooled graphite 
structures to withstand up to 
2000°F under oxidizing condi- 
tions. 

Easily machined to close toler- 
ances, graphite can be worked 
even with hand tools. Depending 
on size and processing require- 
ments, the materials can be 
supplied for either monolithic or 
segmental structures. Segmental 
structures have been built with 
walls 20’ long x 15’ high, using 
blocks 7%” thick, 28” wide and 
72” long. 


Graphite plate-type tower packing 
support installed in a primary phenol 
stripping column. Here the slotted cap 
design increases the free area. 
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REDUCE OPERATING COST 
of VACUUM SYSTEMS 
with this “AERO” (air-cooled) 
VAPOR CONDENSER 


With free air the cooling medium 
you use the least water, evaporated in 
the air stream. You save the cost and 
pumping of large volumes of condens- 
ing water. 


Air-vapor subcooling reduces mix- 
ture evacuated from the system, sav- 
ing in the operation of steam ejector 
or vacuum pump. 


This air-cooled condenser gives you 
more capacity than other types at a 
substantial saving of steam and power. 
Water supply, scaling treatment and 
disposal problems are eliminated. 


You get pure condensate, an im- 
proved product; often make a profit 
on recovery of residues now wasted, 
There can be no contamination of 
your product at any time; it never 
touches raw water. Condensing, of 
water, of solvents or of your product, 
is simplified; you have one, compact, 


Niagara 
Aero Vapor 
Condenser. 
This compact 
machine may 
be installed 
directly above 
stripping 
column or 
vacuum 


evaporator. 


easily maintained unit replacing both 
cooling tower and barometric or sur- 
face type condenser. 


Maintenance expense is low. Bal- 


anced Wet Bulb Control provide pre- 
cise, year ‘round adjustment of capac- 
ity to load. 


Constant temperature, uniform pro- 


ducts and maximum production 12 
months a year are assured. Unit capa- 
cities up to 15 million BTU. 


Write for full information. Ask for Bulletin 129R 


NIAGARA BLOWER COMPANY 


Dept. EP-8, 405 Lexington Ave., New York 17,N.Y. 
Niagara District Engineers in Principal Cities of U. S. and Canada 


regenerate or regulate — 
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COMPRESSED Al 
DRYERS 


AND CLEANERS 


CUBIC FEET 


5726 SWANVILLE ROAD, ERIE, PA. 


VAN-AIR DRYERS purify raw com- 
pressor air — extract water up to 
1.07 Ibs. per 1000 cu. ft. — reduce moisture to 
ZERO-dewpoint — remove contaminating bacteria, 
scale, etc.—deliver air uniformly clean and dry. 
VAN-AIR DRYERS have no elements to heat, 
average ten minutes care 
per month — process air automatically with a non- 
corrosive desiccant (see diagram) — operate with 
less than 1% pressure drop. 

Many plants, shops and labs use the VAN-AIR 
to protect instruments, testers, circuits, etc. 
Others use it to prevent fouling of chemicals, 
compounds, plastics, foods, drugs, etc. Some 
need it to reduce spoilage in product finishing, 
spraying, blasting, packaging, assembling, etc. 
Capacities range up to 8000 scfm, 6000 psig. 
See it in action, Van Products Booth, instrument- 
Automation Exhibit, Convention Hall, Philadelphia, 
Sept. 15-19. Send NOW for brochure. 


VAN PRODUCTS CO.* MFRS. 


R | You Get Things Done With 


Boardmaster Visual Contrel 


Gives Graphic Picture of Your Operations— — 
Spotlighted by Color 

* Facts at a glance — Saves Time, Saves 
Money, Prevents Errors 

Simple to operate — Type or Write on 
Cards, Snap in Grooves 
Ideal for Production, Traffic, 
Scheduling, Sales, Etc. 

Made of Metal. 
Over 250,000 in Use 


Inventory, 


Compact and Attractive. 


Complete price $4950 including cards 


FREE 


24-PAGE BOOKLET NO. BE-20 
Without Obligation 


55 West 42nd Street © New York 36, N. Y. 


Write for Your Copy Today 


GRAPHIC SYSTEMS 


A. I. Ch. E. candidates 


from page 112 


Delligatti, Charles A., Hicleah, Fla. 
De Luca, Eugene, East Boston, Mass. 
Dencker, Elmer Henry, St. Lowis, Mo. 
Deville, Dudley J., Ville Platte, La. 
Devlin, Donald E., Hickeville, N. Y. 
Diana, William, Lindenhurst, N. Y. 
Di Masi, Gabriel Joseph, Kearny, N. J. 
Diskind, Theodore, Brooklyn, N. Y. 
Dodd, Eugene E., Pine Biuff, Ark. 
Dodd, Joseph F., Oceanside, N. Y. 
Dodge, Arthur L., E. Boothbay, Me. 
Duenkel, Den A.., Pampa, Tez. 


Ehrgott, Charles W., Summit, N. J. 
Eidman, Richard A. L., Belleville, Il. 
Ellington, Donal G., Biddeford, Me. 
Elliott, Edward J., Peabody, Maas. 
Ellis, Jordan, Brooklyn. 
Estopinal, E. J.., . Baton Rouge, La. 
Eubank, Philip Greenup, Ill. 
Evans, Richard E., Chicago, Ill, 
Evans, Robert L., Baton Rouge, La. 
Eyre, Douglas V.. Montreal, Canada 


Falk, Eugene C., Argo, Il. 

Fanuzzi, James, "Bronx, N. Y. 
Fenchvnsky, Martin N., Metuchen, N. J. 
Fox, Charles J., Dowagiec. Mich 

Ford, Neal C.., Birmingham, Ala, 
Frabetti, Alton J., Jr., Woodbury, N. J. 
Frank, Herbert, Brooklyn, N. 

Franklin, Homer, Jr., Lubbock, Tex. 
Frashier, Gary E.. Pampa, Tex. 

Freeh, Edward J., Coulmbua, Ohio 
Freese, Ronald E.. Woodcliff Lake, N. J. 
Friedrich, Ernest ‘John, Jersey City, N. J. 


Gaines, M. Elise, Pacific, Mo. 
Grilagher, James F., Jr., Pittaburgh, Pa. 
Ghose, Anil Chandra, Rochester, N. 
Gifford, Phillip H., Il, Worthington, Ohio 
Gillespie, Peter, Bayonne, N. J. 
Glockling, Robert J., Seattle, Wash. 
Glover, H. L.. Chicago. 

Gooch, Donald L., Midland, Mich. 
Goodwin, Charles C.. Cornish, Me. 
Green, William B., Jr., Pt. Arthur, Tex. 
Greenborg, Jess, Seattle, Wash. 
Gribens, Joel, Brooklyn, N. Y. 

Grieco, Orlando, Ontario, Canada 
Griffith, Gene M., Peytona, W. Va. 
Grossman, Harvey, Brooklyn, N. Y. 
Gunn, Ben R., Lubbock, Ter. 
Gurewitsch, Arne, Brooklyn, N. Y. 
Hahn, Alfred, Jr.. Marcus Hook, Pa. 
Hahn, Philipp L.. Toronto, Ontario, Canada 
Hall, Donal J., Fayetteville, Ark. 

Hall, Donald C., Ola, Ark. 

Hall, Norman Taylor, Houston, Tez. 
Hammond, Larry W., Raleigh, N.C 
Hammons, James H., Jonesboro, Ga. 
Hansen, Maynard, Clifton, Tez. 
Hardebeck, Elizabeth M., Rolla, Mo. 
Hart, Richard C., Blacksburg, Va. 
Hart, Robert D., Jackson, Tenn. 
Hausslein, Robert, New York, N. Y. 
Hauth, Pierre Joseph, Ridgewoed, 
Haydel, John J., Lafayette, La. 

Hebert, Fred E., Beawmont, Tex. 

Hecht, Leonard S., Jamaica, N. Y. 
Heinze, Frank, Yonkers, Y. 

Heiser, David A., Pennagrove, N. J. 
Heitzman, George W., imington, Del. 
Herkstroeter, Carl K., Louis, Mo. 
Herman, John J., N. J. 
Hermann, Gordon L., St. Joseph. Mich. 
Hoffman, Arnold, Brooklyn, BA 

Holm, Richard W., Midland, Mich. 
Holzwarth, Richard K., Ridgewood, N. Y. 
Howell, Jack R.. Cleveland, Ohio 
Huckabay, H. K., Baton Rouge. La. 
Humphries, E. George, Kingsport, Tenn. 


Jaasma, Wilbur C., Little Falls, N. J. 
James, Bruce M., Auburn, Me. 
Janssen, Paul, St. Louis, Mo. 

Joffrion, Ralph K., New Orleans, La. 
Johnson, Edwin H., Jr., Allentown, Pa. 
Johnson, Walter A.. Reading, Maas. 
Jones, Stuart C., Hereford, Tez. 


Kalish, Robert, Bronz, N. Y. 

Kehoe, James V., Brooklyn, N. Y. 
Kellenbenz, Richard P., Denver, Colo. 
Kelley, Stephen H., Jr., Westwood, Mass. 
Kelly, Paul N., Blackfoot, Idaho 
Kenny, William D., LaPorte, Tez. 

Kern, Richard A., Belleville, Ill. 

King, Francis D., Jr., Summit, N. J. 
Kirts, Carry Gene, Santa Monica, Calif. 
Kisel, Richard A., Cleveland, Ohio 
Klawiter, Fred, Orange, Tez. 

Knapp, Lester L., New Kensington, Pa. 
Kohn, Theodore, Sen Francisco, Calif. 
Konderla, Edward A., Texas City, Tex. 
Koper, Ronald, Preakness, N. J. 
Krauss, Norman E.. Buffalo, N. Y. 
Kunz, Richard H., Ozone Park, N. Y. 


continued on page 132 
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Purolator can do with 


POROUS METAL FILTER MEDIA 


and its housing, of any known metal or alloy, the widest 
possible range of operating conditions can be handled. 

These two booklets tell you Purolator’s basic story. 
To find out what Purolator can do for you, describe 
your filtration requirements 


Purolator can do just about anything with porous metal 

as filter media to meet the exact requirements of the 

job to be done. The qualities listed above are those 

ee by the use for which that typical filter was 
esigned. 

Purolator’s staff of Q and L cleared filtration engi- 
neers can use porous metal —or any other filtration 
media —to solve the newest and toughest filtration 
ere ae This staff keeps complete control of its 

esigns right through the manufacturing process, be- 
cause Purolator has full production facilities in one plant. 

Because Purolator can construct the filter element, 


to Jules Kovacs, Vice Presi- 
dent in charge of Research 
and development and 
Product Application. If you 
have a really tough prob- 
lem, include engineering 
drawings. 


Filtration For Every Known Fluid Pu be O LATO Ls 


PRODUCTS, INC. 


RAHWAY, NEW JERSEY AND TORONTO, ONTARIO, CANADA 
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SPACER TYPE R R L 


FLEXIBLE COUPLING 
Cuts Pump Maintenance Time 


Lovejoy's Spacer Type RRL Flexible 
Coupling permits the pump to be 
quickly and easily disconnected 
from the driving unit without dis- 
connecting the piping. Only two sets 
of bolts need be removed. Axial 
movement of shafts is not required. 
Just three simple steps remove the 
pump from the line: 


Unbolt back head and cradle combination 
assembly from casing. 


Remove pump for inspection or repair. 
Line remains intact. 


A REAL DOWN-TIME SAVER FOR IN-LINE 
INSTALLATIONS: Where two pumps 
operate from one extended shaft 
motor, Lovejoy Type RRL Spacer 
Couplings permit independent op- 
eration of the pumps. Each pump 
may be inspected or repaired sepa- 
rately without stopping the motor. 


OTHER MAINTENANCE ADVANTAGES: 
No lubrication required. One-piece 
spider-type cushion visible for in- 
spection at all times. No wear on 
metal jaws—cushion absorbs 
load. Available in sizes from 1/20 
to 40 hp. 


Request 
complete 
information 
now. 


LOVEJOY FLEXIBLE COUPLING CO. 


Chicago 44, 


4838 W. Lake St. ° 


A I. Ch. E candidates 
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from page 130 


Kurzius, Shelby C., Brooklyn, N. Y. 
Landry, Joseph E., Baton Rouge, La. 
Langston, Paul D., Pine Bluf Ark. 
La Posa, Louis F., Hammond, Ind. 
Laraia, Vincent Brooklyn, | 

La Rose, Joseph A., Manchester, N. H. 
Lavergne, Edgar, So. Charieston, W. Va. 
Lee, Mark M., Bronz, N. Y. 

Leonard, Richard Lloyd, Decatur, Ala. 
Levandoski, Gerald J., Nanticoke, + 
Levister, Ernest C., Jr., New York, N. Y. 
Lewis, Ray Neil, Lakeview, Tex. 

Libert, Victor E., Jr., Northport, N. Y. 
Lickus, Anthony G., Chesterton, Ind, 
Linder, Bernd, Bronz, we 

Lockhart, Andrew P., Fayetteville, Ark. 
Lundy, David Allen, Paulsboro, N. J. 


Macaluso, Donald G., Clifton, N. J. 
MacDonald, Carl L., Norfolk, Va. 
Manley, Robert T., Union, N. J. 
Mansky, Michael H., Bloomfield, N. J. 
Mar, Brian w., Seattle, Wash. 
Marblestone, Marvin, Brooklyn, N. Y. 
—_ E. Keith, St. Martin, Quebec, 


nada 

Marke William J., Nashville, Tenn. 
Marshall, J. D., Sanford, Tez. 

Mashok, Peter L., Dunmore, Pa. 

Matos, Philip W., St. Petersburg, Fla. 
Mattei, Sandy, Old Forge, Pa. 

Mattison, R. M., Donalds, S. C. 

Mazzei, Louis D., Jr., Jersey City, N. J. 
McCormick, William A., Riverside, Ontario, 

Canada 

McCutcheon, C. W., Freeport, Tex. 
McDonald, William F., Waterbury, Conn. 
McLeod, Ian C., Flint, Mich. 

McVicker, Dennis, Boswell, Pa. 
Meyerson, Jerry H., Orangeburg, S. C. 
Milne, Francis E., Springfield, /il. 
Moisson, A. R., Greenville, s. 

Mooney, John James, New York, N. Y. 
Moss, Robert E., Flint, Mich. 

Mostello, Robert A., Newark, N. J. 
Moxley, William D., Jr., Kinston, N. C. 
Moynihan, Richard P., Woodbury, N. J. 
Murdock, Richard L., Painesville, Ohio. 
Musgrove, Harold E., Pasadena, Calif. 
Muyskens, Donald, Port Jervia, N. Y. 
Nash, Robert E., Brooklyn, N. Y. 
Nebish, Orest, Cleveland, Ohio 
Nemhauser, George, Bronx, N. Y. 
Oakes, James Carroll, Charlestown, Ind. 
Ochs, Lyle Don, Chico, Texas 

Ody, Richard E., Decatur, Ii. 

Orndorff, Harry R., New Martinaville, W. Va. 
Paulsen, Richard E., Chicago, Ill. 
Pearlstein, Joel P., Levittown, N. 
Petosa, Joseph J.. Solvay, N. Y. 
Phillips, Edward M., Camden, N. J. 
Pierre, Donald S., Mobile, Ala. 
Pietrusiak, William J., Garfield, N. J. 
Pink, James A., Jr., Chicago, Ill, 
Pisacich, Bernard J., Duquesne, Pa. 
Polley, Fred F., Jr., Hobart, Okla. 
Potzler, Richard, Depew, N. Y. 

Prince, Charles Edwin, N. Little Rock, Ark. 
Quazza, Kenneth J., Cedar Grove, N. J. 
Randolph, Leon, Big Spring, Tez. 

Raye, Edwin F., Elmhurst, 1. 
Reagan, Jimmy M., Pt. Arthur, Tez. 
Reifenberg, Walter, Kew Gardens, N. Y. 
Rich, Joseph R., Sou*h Bend, Ind. 
Riggan, Harold, Fayetteville, Ark. 

Riley, Daniel J., Burlington, lowa 
Robertson, Thomas A., St. Albans, W. Va. 
Roemer, Philip, Newark, N. J. 
Rodgers, Robert Gordon, Ann Arbor, Mich. 
Rose, William J., Philadelphia, Pa. 

Rose, William Ww. Jr., Birmingham, Mich. 
Rosene, Philip G., Lincoln, Neb. 
Rothenberg, Ronald, Bronz, N. Y. 
Rudge, Howard James, Scranton, Pa. 
Sadownick, Eli M., Bronz, N. Y. 
Sanders, Milton M., Carbon, Ind. 
Sawyer, Stephen, Rego Park, N. Y. 
Scharf, Marcus Dean, Portage, Ohio 
Schaumann, Eri J., Wilmington, Del. 
Scheffler, George H., Marshall, Tez. 
Schlesinger, Gerald, Elmhurst, N. Y. 
Schwartz, Elliott, Brooklyn, N. Y. 
Segal, Migdon, W. Hartford, Conn. 

Shaw, Herbert ©., Erie, Pa. 
Sheppard, Frederick J., Milton, Maaa. 
Shull, Samuel E., Lancaster, Pa. 
Shulman, Willian, Baltimore, Md. 

Seigel, Benjamin S., Kansas City, Mo. 
Skinner. W. Mackev, Barrington, N. J. 
Smith, M. C. W., Red Bank, N. J. 
Smith, Norman H., Dorchester, Maas. 
Smull, Warren L., Durant, lowa 
Smyser, H. D., Plainfield, N. J. 

Sopchak, Peter, Jr., Johnson City, N. Y. 
Southey, R. M., Niagara Falls, Ontario, Can. 


continued on page 133 


SPECIAL PROCESS 
EQUIPMENT 
for the 
CHEMICAL INDUSTRY 


AIR HEATERS 


Outlet temperatures from 
200° to 3000°. Available as a 
complete unit, or burner unit 
only. Any required pressure 
can be met with oil or gas 
or both as fuels. 


INERT GAS GENERATORS 


Operating reports on units 
now in service show perfect 
CO., no excess air, no un- 
burned combustibles, wide 
turndown, and completely de- 
pendable flame stability. Spe- 
cially engineered to your 
specifications. 


The John Zink line of process 
equipment also includes the fo- 
mous JZ Smokeless Field Flare, 
Waste Disposal Units, and more 
than 50 gas, oil and combina- 
tion gas and oil burners. Special 
burners and process equipment 
designed for your individual 


application. 


JOHN ZINK 


S 
4401 PEORIA 
TULSA, OKLAHOMA 


CHEMICAL ENGINEERING PROGRESS, (Vo!. 54, No. 8) 


Lovejoy 
| 
| 
| 
| 
| 
| 
Unbolt and remove coupling. | eee 
j 
| 
| 
| 
| 
| 
% 
THE 
| 
| 
4 | 


A. I. Ch. EB candidates 


from page 132 


Camden, S. C. 
lowa 


Spence, William D.., 
Sraders, Arnis, Ames, 
Stagg, Richard, New York, N. Y. 

Stahman, Kenneth J.. Muskogee, =m 


Steinhart, Stuart H., New York, N 
Stevenson, Richard B., Drexel Hill, Pa. 
Stiles, Graham B., College Station, Tex. 
Stockelman, George R., Ohio 
Stulb, Frank J., Irvington, N. J. 
Sullivan, Wayne, Nashville, Tenn. 
Svehla, Roger A., Shaker Heights. Ohio 
Sweeney, Neal, New Hyde Park. N. Y. 
Taddei, Otto W.. Wood-Ridge, N. J. 
Tepe, Paul F., Houston, Tez. 

Tek, R., Ann Arbor, Mich. 

Theoria, Carl H., Jr., Pontiac, Mich. 
Thomas, James H., Yakima, Wash. 
Thomas, James Lane, Lincoln, Neb. 
Thorne, Robert D., Aiken, S. C. 

Thorp, Stephen N., White Plains, N. Y. 
Thune, Stanley, Bronz, N. Y. 

Thurrell, Lawrence, E. Wolfeboro, N. H. 
Toler, H. Frank, Purvis, Miss. 
Turner, James H., Orono, Me. 
Unnerstall, James A., Whiting, Ind. 
Van Den Bogaerde, Jack M., New York, 
Venezian, Emilio, Pasadena, Ca’if. 
Verhines, D. R.. Weatherford, Okla. 
Wallenstein, Howard M., Brooklyn, N. Y. 
Weber, Gerald Martin, Brooklyn, N. Y. 
Weinberger, Donald N., Berkeley, Calif. 
Weismantel, Guy E., Lancaster, Ohio 
Werner, Lawrence, Brooklyn, N. Y. 
Whitesell, James C., Forty Fort, Pa. 
Widawsky. William H., Trona, Calif. 
Withelm, Donald J., Columbus, Ohio 
Williams, Wilber Rogers, Texas City, Tez. 
Wilson, Don, Benton, Ark. 

Wright, Charles L., Bemis, Tenn. 

Wyrick, Robert, Springfield, La. 

Wyrwa, Edward S., Newark, N. J. 
Zimmerman, John G.. Jr.. Pittsburgh, Pa. 
Zoeliner, James H., East Point. Ga 


N. Y. 


AFFILIATE 

French, W. G., Los Angeles, Calif. 
Isaac, Nadine, Mol-Donk, Belgium 
McCone, Alan, Philadelphia, Pa. 
Watkins, Wendell A., Chicago, Ill. 


A new 35 ton/day chlorine-caustic 
plant has been dedicated near Mexico 
City by Industrial Quimica Pennsalt. 
The unit, which uses DeNora mercury 
cells, can be doubled in capacity with 
only minor equipment additions. 
American Cyanamid has established a 
new South American subsidiary, Cy- 
anamid de Colombia, S.A., which has 
acquired the business and assets of 
Grancolombiana de Drogas, former 
Cyanamid distributor in Colombia. # 


Enlarged research facilities will be 
completed in 1958 in Princeton, N.J. 
for Columbian Carbon Co. Research 
efforts will be concentrated on carbon 
black, pigments, and related fields. + 


Feasibility of an ultra-high level radi- 
ation laboratory will be studied by 
Vitro Engineering under contract with 
the AEC. The proposed laboratory 
would be capable of handling radia- 
tion sources more intense than any 
previously fabricated. Specifically, it 
would permit the development, fab- 
rication, testing, and evaluation of 
“intense radiation sources” of mega- 
curie strength for use in food irradia- 
tion, sterilization, and other potential 
applications of radiation in such fields 
as chemicals, petroleum, and plastics. 
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AEROFIN 


Smooth-Fin Coils 
offer you 


Greater Heat Transfer 
per sq. ft. of face area 


Lower Airway Resistance 
=less power per c.f.m. 


Aerofin smooth fins can be spaced as closely as 14 per inch with 
low air friction. Consequently, the heat-exchange capacity per 
square foot of face area is extremely high, and the use of high air 
velocities entirely practical. Tapered fin construction provides 
ample tube-contact surface so that the entire 
fin becomes effective transfer surface. Stand- 
ardized encased units arranged for simple, 
quick, economical installation. 


AEROFIN 
CoRPORATION 


101 Greenway Ave., Syracuse 3, N. Y. 


| 


Write for Bulletin S-55 


Aerofin is sold only by manufacturers of fan system apparatus. List on request. 
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The New KONISAMPLER 
Featuring 
The Thermal Barrier 


“Te P” is Recommended 
(Thermal Precipitation) 

For Precise Determination of 
Dust Levels in “Dust-Free”’ 
Areas. Write for Full 
Information and Technics 

for Microscopic and Electron- 
Microscopic Examination of 
Permanent Records. 


Other “T P” Models Available 


JOSEPH B. FICKLEN, Ill 


1848 East Mountain Street 
Pasadena 7, California 


“T P” Engineers for 20 years 


FLEXROCK TEFLON* 


PACKING no. 405 


Constructed of fine Teflon fibers tightly 
braided over a resilient core of glass 
fiber and impregnated with Teflon. Fiex- 
rock 405 is an excelient chemical packing. 
1 is especially recommended for use 
against concentrated acids such as sul- 
phuric nitric, sodium hydroxide; alkalies, 
etc. Flexrock 405 Teflon Packing has @ 
maximum temperature range of 500°F., 
and comes in sizes of 5/16" to I". Smaller 
sizes available with solid core. 


*DePont’s trade name for 


MAIL COUPON 


FLEXROCK COMPANY 
Mechanical Packing Div. 


3601-) Filbert Street, 
Philadelphia 1, Penna. 


Please send additional in- 
formation 


people in management & technology 


Philippine president accepts science donation—President Carlos P. Garcia of 
the Philippines (center) receives a $2,500 donation for the American-Philippine 
Science Foundation from John E. McKeen, president of Chas. Pfizer & Co. At 
right is Carlos P. Romulo, Philippine Ambassador to the U.S. and president of 
the Foundation which was organized in 1957 to advance scientific training in 


the Islands. 


W. D. Seyfried has been promoted to 
head Humble Oil & Refining’s research 
and development divi- 
sion at Baytown, Texas. 
He will be in charge of 
some 100 chemical engi- 
neers, chemists and phys- 
icists engaged in explora- 
tory, product quality, 
fuels processes, and ana- 
lytical research. Seyfried replaces 
A A. Draeger, who has joined Hum- 
ble’s Marketing Department in Hous- 
ton as manager of the general sales 
office. Also at Baytown, H. H. Meier 
has been named an assistant manager 
of the refinery, and W. B. Franklin 
will head the newly-formed Technical 
Division. 


Octave J. Du Temple, formerly a 
chemical engineer at Argonne Na- 
tional Laboratory, has been appointed 
executive secretary of the American 
Nuclear Society. Du Temple was fi- 
nance chairman of the Chicago Local 
Arrangements Committee for the 
May, 1958, Nuclear Congress in Chi- 
cago. 


Amoco Chemicals announces appoint- 

ment of Frank G. Pearce as Toctor 
of project engineering. 
Prior to joining Amoco, 
Pearce spent eleven years 
with Pan American Pe- 
troleum in Tulsa, Okla- 
homa, where he was 
supervisor of the process 
design section of the Re- 
search Department. 


Two resignations have been announced 
at the University of Michigan. Har- 
old A. Ohlgren, professor of chemical 
engineering leaves to become director 
of research, Engineering Science Di- 
vision, American Metal Products Co., 
Detroit, Mich., and John G. Lewis, 
associate research engineer at the En- 
gineering Research Institute, resigns 
to accept a position as assistant direc- 
tor of research, also at American 
Metal Products. 


Rebert A. Brown has been named 

manager of Callery Chemical’s Devel- 

opment Dept. at Callery, Pa. Prior to 
joining Callery in 1956, 
Brown was associated 
with Barrett Division, 
Allied Chemical, and 
with Rohm & Haas Co. 
During World War HU, 
he worked on the Man- 
hattan Project. 


The Armed Forces Chemical Associa- 
tion has elected Brig. General Clifford 
L. Sayre as president for the coming 
year. Savre is presently director of 
central engineering for the Chemical 
Divisions of Food Machinery and 
Chemical Corp. 


Robert R. Pierce has 
been named manager of 
the Corrosion Engineer- 
ing Products Department 
of Pennsalt Chemicals. 
Pierce has been sales 
manager for the depart- 
ment since 1951. 
continued on page 135 
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Firms like these: 


General Electric Company 

Parke, Davis & Company 
Commercial Solvents 

M to Chemical Company 
Westinghouse Electric Corporation 
Radio Corporation of America 
Walter Kidde & Company 

E. |. Dupont De Nemours & Co. 
Pitman-Moore Company 
Carbide & Carbon Chemicals Company 
Southern Comfort Corporation 
Linco Products Corporation 
Atomic Energy Projects 
Brookhaven National Laboratory 
Stoelting Brothers 

Kolmar Laboratories 

The Haloid Company 
Mallinckrodt Chemical Works 


are saving dollars 
with ELGIN 


DEIONIZERS 


—and there are scores of equally 
well known organizations that are 
cutting costs with Elgin Deionizers. 

The Elgin Single-Tank Mixed- 
Bed Deionizer, illustrated below, 
produces demineralized water of 
higher chemical purity than distilled 
water, at a small fraction of the 
cost of distillation. 

It removes ai/ ionizable impurities 
including CO, and silica . . . does it 


dependably and at lowest invest- 
ment and operating cost. 

Let us put our 50 years of expe- 
rience to work on your water condi- 
tioning problem. Write for Bulletin 
512. 


ELGIN SOFTENER CORPORATION | 
182 N. GROVE AVENUE «¢ ELGIN, ILLINOIS 


Water conditioning products 
for every need 
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from page 134 
New vice-president at 
Diamond Alkali Co. is 
C. C. Brumbaugh, for- 
merly director of engi- 
neering for the company. 
Brumbaugh’s sphere of 
influence in his new post 
will be the engineering, 
research, and _ related 
technical aspects of Dia- 
mond’s business. As di- 
rector of engineering, 
Brumbaugh will be suc- 
ceeded by Robert C. 
Sutter, formerly opera- 
tions manager of the 
company’s Chlorinated 
Prodiecks Division. 


Alan Beerbower, for the past 12 years 


- a chemical engineer with Esso Stand- 


ard Oil's Baltimore refinery, has re- 
joined the staff of Esso Research and 
Engineering, Linden, N.J. 


Edmund Taylor has joined the prod- 
ucts research department of the Toilet 
Goods Division of Proctor & Gamble. 


At Atlas Powder, Ralph K. Gottshall 
has been re-elected president and be- 
comes chairman of the board. New 
executive vice-president is Edward J. 
Goett, who moves up from the post 
of senior vice-president. In the chem- 
icals division, Edward J. Massaglia, 
formerly general manager for opera- 
tions becomes general manager and 
vice-president. 
ag James H. Curtis, presi- 
j dent and chief executive 
officer of Chemical Con- 
| struction Corp., has been 
named a director of Elec- 
tric Bond and Share Co. 
of which Chemico is a 
subsidiary. 
Marshall Sittig, formerly president 
and managing director of the Ameri- 
can Lithium Institute, has joined W. 
Alec Jordan Associates, New York, 
chemical market consultants, and pub- 
lic relations specialists. 
New staff members at the Whitin 
Research Laboratories of Standard Oi 
(Indiana) are James C. Koller, Jr., 
Keith W. McHenry, Jr., and Donald 
M. Tacke. 


New president of Esso 
Standard Oil Co. is Wil- 
liam Naden. Since 1955, 
Naden, who joined Stan- 
| dard Oil in 1927, has 
been executive vice-pres- 
ident of the company. 
continued on page 137 
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STOP OVERWORKING 
GRINDING MILLS 


Boost Production of 40 to 400 
Mesh Fines As Much As 300% 


> 


Secondary 


Grinder 
3 Fines Tailings 
STURTEVANT CLOSED CIRCUIT SYSTEM: 
Primory Mill runs open, toad is circuloted 
through air seporoctor. Desired fines ore dis 
charged. Oversize recirculates to secondory 


"grinder ond then te air seporoter for further 
classificotion . 


ae 


Current users of 
Sturtevant Air Sep- 
arators include man- 
ufacturers of sulfur, 
soybeans, phosphate, 
chocolate, feldspar, 
sand, pigments, lime- 
stone fillers, abra- 
sives, plasters, 
ceramics and cement. 


TAILINGS 
DISCHARGE 


DISCHARGE 


Sturtevant Air Separators Can 
Lower Power Costs Up To 50% 


Production capacity impossible in single- 


| pass grinding results from using Sturtevant 


| Air Separators in closed-circuit grinding 


systems. They are of proved advantage in 
all secondary reduction processes. 

Fines pass through grinding mills un- 
hindered, are classified, and the oversize 
returns for further grinding. Grinding mills 
are free to perform at top efficiency, their 
output frequently increased as much as 
300% and power costs cut up to 50% (doc- 
umented by 30 years of Sturtevant air sepa- 
ration experience in the cement industry). 


Precise Classification; 
Circulates Loads of 800 tph 


Sturtevant Air Separators circulate pro- 
duction loads of up to 800 tph. Simple 
adjustments make possible counter-action 
between air currents and centrifugal force 
to the point where a product of almost 
any desired fineness may be collected 
while coarser sizes are rejected. 

A 16 FT. STURTEVANT, for example, took 
a feed rate of 800 tph, containing only a 
small percentage of desired fines, and de- 
livered 30 tph 90% 200 mesh, recirculating 
the oversize through the grinding circuit. 
(In the cement industry, Sturtevant units 
deliver up to 60 tph raw cement fines, 40 
tph finished cement fines.) 

Nine models available, diameters from 
3 to 18 ft. For more information, request 
Bulletin No. 087. (Bulletins also available 
on Micronizers, Blenders, Crushers, Grind- 
ers.) Write STURTEVANT MILL CO., 
135 Clayton St., Boston, Mass. 
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Write for detoiled brochure, and name of your 


Kraloy PVC Plastic Pipe used in your 
plant will deliver your product clean 
and pure. You particularly need Kraloy 
PVC (which cannot scale or corrode) 
if your product or any of its compo- 
nents react to metallic pipe and acquire 
impurities from it. Clean as glass, 
KRALOY PVC PIPE is proud to have 
been granted the approval of the 
National Sanitation Foundation. 


Kraloy PVC High Impact Plastic Pipe 
and Tubing will deliver most iiquid and 
gaseous chemicais with higher effi- 
ciency and less maintenance and polic- 
ing than any other standard piping 
material. Superior flow characteristics 
(C factor—150+) eliminate problems 
concerned with fatty acids and other 
fats, oils, and syrups, and guarantee 
high flow rates with lower head loss. 
Ph factors from 2 to 13 are all the same 
to KRALOY PVC. Bends and other 
fabrications are easy. Abrasion? Send 
us your specifications, bearing in mind 
that KRALOY PVC PIPE is already used 
in many slurry installations. instrument 
and instrument-control pipe and tub- 
ing, too. 


factory representative nearest you. 


RALOY PLASTIC PIPE patrols 


720 Bivd., Los An eles 


Subsidiary of the Seamless Rubber Co. 
Rexall Drug Co., Subsidiary 
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AUDITOR'S REPORT 
the belonce sheet of the American of Chemical 
1957 and the related of nd surplus for the year then ended. 
wos i acces od auditing standards, and 
eg Pa such testa of the accounting records and such other auditing procedures 
* sheet and statement of income and surplus 
4, the American Institute of Chemical Engineers at 


8 operations the then ended, in conformity 


Anancial position 
er a 1957, ‘and the results of its 


prinetip 


quar. 


AMERICAN INSTITUTE OF CHEMICAL ENGINEERS 
BALANCE SHEET 
DECEMBER $1, 1987 
ASSETS 


$159,262.81 
120,034.83 


Less cash in Research and 


Investments, at cost including accrued interest .........cseeeecseee 
Less investments in Marshall, Bowman Funds. 


$272,429.36 


65,969.17 
$9,163.57 
108.64 
2,567.70 


$408,238.44 
1,582.76 


$409,821.20 


11,595.78 
$421,416.98 


Funds: 

1958 Nuclear Congress: 
Advances received 
Less expenditures to December $1, 1957 12,680.35 

Unexpended balance $17,319.65 
Eduation and preprint funds 4,710.40 


STATEMENT OF INCOME AND SURPLUS 
FOR THE YEAR ENDED DECEMBER 31, 1957 


$278,167.64 
72,167.62 


dues .. 


Publications 
Investment 


$816,635.21 


$318,504.29 


and commissio 

Retirement plan and a insurance contributions ...... 

Office equipment 

Printing, stationery and supplies .... 


$836,574.14 


$ 19,938.93 
180,011.20 


$160,072.27 


Net loss for yea: 
Surplus, $1, 1956 . 


Surplus, December 81, 1967 
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kralo = F. W. Larrentz & Co. 
is, Certified Public Accountants 
. 
ptastic ptpe 
kraloy 
pre Cash in i i 
6727.50 
Trust and Special Funds: 
| LIABILITIES 
| Current liabilities: 
22,080.05 
Trust and Special Funds (as set forth above) ....... 11,595.78 
........ 
12,652.00 
Re 7,453.16 
Expenses: 
354,605.99 
9,517.55 
23,313.69 
8,408.48 
19,401.80 
Postage, telephone and telegraph, auditing and insurance 
‘ Participation in professional groups 6,415.72 


Coutact 
HUBBERT 


PIONEERS IN 
FABRICATING 


VESSELS AND TANKS 


WITH Corrosion 


FACTORS 


Great progress has been made in 
defeating corrosion by use of Titanium 
in vessels and tanks made by Hubbert. 
Titanium is the well tested corrosion- 
resistant, light weight and strong metal 
of today. 


We are now prepared to fabricate 
Titanium storage tanks, mixing tanks, 
and jacketed kettles of standard de- 
sign, or made to your requirements. 
These find application in chemical, 
paper, pharmaceutical and food pro- 
cessing. 

Hubbert, with over a half century 
experience in special metal-work, is 
well equipped to serve industrial and 
institutional users. 


Titanium may well be the answer to 
your corrosion problem. We invite you 
to inquire about use of Titanium vessels 
in your processing. 


HUBBERT 


1311 PONCA ST., BALTIMORE 24, MD. 
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Allied Chemical has named William 
B. Yarborough as assistant to the pres- 
ident of its National Aniline Division. 
Yarborough’s duties will be in the re- 
search, development, and engineering 
fields. 


A. G. W. Lamont, for- 
merly with A. H. Ross & 
Associates, has joined 
W. S. Atkins & Associ- 
ates, Toronto, Canada, 
as chief process engineer. 


Robert E. Burroughs has been ap- 
pointed as director of the newly- 
established University of Michigan 
Research Institute, which replaces the 
former Engineering Research Insti- 
tute. 


people in markeung 


Charles F. Gray has been 
appointed UCON pro- 
pellant technical repre- 
sentative by Union Car- 
bide Chemicals. He will 
work out of the com- 
pany’s Chicago offices. 


Jefferson Chemical has named John D. 
McPherson, formerly vice-president, 
operations, as executive vice-president. 
Donald L. Griswold, previously gen- 
eral manager of the marketing de- 
partment becomes vice-president for 
marketing, and Lynn R. Strawn, for- 
merly general manager of manufac- 
turing becomes vice-president for 
manufacturing. 


New director of marketing for the 
Plastics Division, Celanese Corp. of 
America will be Edward W. Ward, 
formerly sales manager. Ward is suc- 
ceeded by W. Paul Moeller as sales 
manager of the division. James W. 
Flynn is appointed market develop- 
ment manager. 


James P. Kelleher has been named as 
manager of sales by Alpha Plastics, 
Livingston, N.J. Kelleher comes to 
Alpha from the Alloy Tube Division 
of Carpenter Steel Co. where he 
served as assistant manager of prod- 
uct engineering. 


Necrology 

Mark W. Eichelberger, 55, executive 
vice-president, Lindsay Chemical Di- 
vision, American Potash & Chemical 
Corp. 

John J. Delaney, 62, general mana- 
ger, Reliance Regulator Division, 
American Meter Co. 


if 
accurate 
PH, 
CHLORINE 


tests 
are 
important 


TAYLOR 
COMPARATORS 


Taylor Comparators combine the max- 
imum of accuracy with ease and sim- 
plicity of operation. Colorimetric tests 
for pH, chlorine, phosphate, nitrate are 
completed in only minutes. And, you 
get dependable operational data to 
help you control crystallization, bleach- 
ing, precipitation, extraction or waste 
treatment. Tests are made simply by 
placing the treated sample in the mid- 
die test tube and moving the color 
standard slide across until the sample 
matches one of the standards. Values 
ere then read directly from the slide. 
Many Taylor Comparators serve for 
several determinations with only a 
change of color standard slides. 


COLOR STANDARDS 
GUARANTEED 


All Taylor liquid color standards carry 
an unlimited guarantee against 
fading. Be sure to use only Taylor 
reagents and accessories with Taylor 
Comparators to assure accurate results. 


SEE YOUR DEALER for Toylor sets or im- 
mediate 


replocement of supplies. Write 
direct for FREE HANDBOOK, 
“Modern pH and Chiorine Con- 
trol”. Gives theory ond applice- 
tion of pH control. Illustrates and 
describes complete Taylor line. 


W. A. TAYLOR 


412 STEVENSON LANE © BALTIMORE 4. MO 
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CHEMICAL-NUCLEAR CONSULTING ENGI- 
CLASSIFIED SECTION NEER—MS.ChE, P.E. Twenty-six years’ 
diversified experience in research and de- 
Address Replies to Box Number care of: eased. ‘Age 48. ,~ ys 
in Philadelphia-Baltimore-Washington area. 
CHEMICAL ENGINEERING PROGRESS Present salary $14,000, Box 9-8. 


25 West 45th Street PROCESS DEVELOPMENT ENGINEER—Ph.D. 
Age 35, Pive years’ experience in sulphur, 


New York 36, New York six in Boron. Have handled major program. 
ugh pilot plant. Box 
1 


SITUATIONS OPEN PROCESS ENGINEER—MS.Ch.E. Registered 


P.E. Age 35. Experienced in process develop- 


ment, economic evaluation, and process —4 
sign. Presently assistant to Dept. Head. 
SR. PROJECT ENGINEER TEACHING OPPORTUNITY Desire position ag supervisor of process 
UNIVERSITY OF ARIZONA a 
evelopment group. Prefer east coast loca- 
growing Chemical Engineering first time in Ari- tion. $15,000. Box 11-8. 
man an portu - ablishin: facilities. Tuc- 
ate ty for youns Ph.D. PROCESS MANAGEMENT—B.S.ChE. Age 33. 
poagqanee te chemical engineer to assume teaching married. Six years’ experience production 
work as project engineer. Must have responsibilities and direct research of his and pilot plant supervision, process devel- 
substantial experience in mechanical choice as Assistant Professor. Consulting opment, in polymers. Desire responsible 
urag interested in position in process development or produc 
phases of new and remodeling construc- es. ee po basis re- tion supervision. Prefer New England ¢ 
tion and chemical, oil, or food process- search in such fields as high temperature Northeast location. Box 12-8. 
ing equipment and Piping. metallurgy, missiles, nuclear engineering CHEMICAL ENGINEER—Broad industrial ex- 
or computing systems. Box 1-8. perience, including R & D: process design. 
All replies confidential. Send detailed plant technical service, economics, sched- 
resume to: uling ops, petroleum, solvent extraction, 
Q PRODUCTION MANAGEMENT ENGINEERING sales proposals, engineering studies, op. 
: Personnel Manager —Age 40. M.Ch.E. Fifteen years’ experience manuals, start-ups. Box 13-8. 
ay in chemical food processing and seroso 
American-Marietta Company packaging plants. Plant manager, process research and. devel- 
101 E. Ontari Chi process evelustion and develep- ment experience. Excellent academic back- 
tcago fi, ment, production supervision, seeking re- pe 
(be ~ ground and proved professional competence. 
t. P in Desire responsible position with company in 
= SITUATIONS WANTED ry. real need of capable individual. Especially 
CHEMICAL ENGINEER—Age 35. Ten years’ interested in management position or one 
industrial experience in process improve- definite Size 
ment, new construction and maintenance. of company unimportan re very 
A.I.Ch.E. Members Desire industrial position with responsibility important. Present salary $10,500. Box 14-8. 
in top management. Present salary $10,500; CHEMICAL ENGINEE 
HEMICAL ENGINEER-—Age 30, married. vet- 
present position, chief engineer. Prefer Mid- 

development, process, project. and sales CHEMICAL ENGINEER-CHEMIST—-Two years’ professional growth. Confirmable demon- 
engineer for petroleum refineries, and petro- industrial experience. B.S. Chem. 1954. strated ability in petro-chemical writing. 
chemical plants. Foreign languages; perfect B.Ch.E. Age _ 24. Production experience process engineering, cost analysis and budg- 
German, some Dutch and Russian. Now on ility for shift during ini- eting. Experienced in Operations. Will re- 

§ pe -K consultant assignment in Ger- tial start-up operations. Interim production locate. Salary negotiable. Box 15-8. 
y many. representation in Europe for and pilot plant development of fine chemi- - 
engineering or manufacturing firm. Box 5-8. cals including economic evaluations. Box 8-8. continued on page 140 


ESSO ENGINEERING 


Chemical Engineers for Petroleum Process Engineering 


An excellent opportunity for a permanent connection with a major company. 
A few openings for chemical engineers are available in a group concerned with appli- 
cation of chemical engineering fundamentals to process development, process engineer- 
ing and design problems in the petroleum refining field. 


Men of initiative, resource, and imagination are needed for this work. High 
scholastic records required. Men with B.S., M.S. or Ph.D and one to five years ex- 
perience preferred. 

Submit resumé of personal data, education, experience. All inquiries will be 
considered promptly and held confidential. 


Esso Research and Engineering Co. 
Esso Research Center 
(Chief Technical Affiliate—Standard Oil Company (New Jersey) 


Employee Relations — C 
P. O. Box 175 Linden, New Jersey 
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MEASURING NUCLEAR PROPERTIES 
BY MOLECULAR BEAM TECHNIQUES 


Nuclear theories are in the realm of idle speculation unless physicists are given the 
opportunity to compare the predicted results with experiment. Molecular beam techniques 
are one of the methods used at Argonne for investigating the properties of radioactive 
nuclei. These provide tests for present theory and guideposts for the future. 


Staff Positions Available For Qualified: 
PHYSICISTS CHEMISTS PHYSICAL METALLURGISTS + CHEMICAL ENGINEERS METALLURGICAL 


1YONNE 


NATIONAL LABORATORY 


Operated by the University of Chicago under 
contract with the United States Atomic Energy Commission. 
PROFESSIONAL PERSONNEL OFFICE 
P.O. BOX 299-C3 - LEMONT, ILLINOIS 
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continued from page 138 


BRAZIL—CHEMICAL ENGINEER-—B.S., Age 
32. U.S. Citizen. Ten years’ experience proc- 
ess engineering, technical service in petro- 
leum refining and chemicals in Brazil, 
Venezuela, U.S. Fluent Portugese, Spanish. 
Desire position in Brazil, in plant opera- 
engineering or technical sales. 


PROJECT ENGINEER—Age 28. B.Ch.E. 1952. 
Process design, project design, procurement, 
Planning, organization, control and eco- 
nomic evaluations. Familiar with design in 
all phases of bench scale, pilot plant and 
production facilities. Desire responsible posi- 
tion with expanding company. Present sal- 
ary $8,200. Box 17-8. 


CHEMICAL ENGINEER—Agce 28, family. Six 
years’ process development and manufactur- 
ing experience. Demonstrated abilities. 
proven record. Seek real responsibility and 
challenge. Prefer North-East U.S. Box 18-8. 


PART-TIME OR CONSULTING—D.ChE. Li- 
censed P.E. in New York, New Jersey. Eight 
years’ process engineering experience, re- 
search through design-petroleum, petro- 
chemical, nuclear fields. “Q” cleared. Three 
years’ university teaching. New York City 
area. Age 34. Box 19-8. 


CHEMICAL ENGINEER—Age 44, veteran, mar- 
ried, M.B.Ch.E. Eleven years’ experience in 
process development, including pilot plant 
operation, and production line trouble shoot- 
ing experience. Seeking responsible position 
in process dev t or producti in 
Southwest area. Box 20-8. 


SENIOR ENGINEER—Seven years’ experience 
petroleum processing, design, operations analy- 
sis, coordination, planning. Experienced digital 
computers, operations research techniques 
(statistics, linear programming, etc.) Member 
Tau Beta Pi, Sigma Tau. Desire supervisory or 
management adv'sory position. Willing locate 
foreign or domestic. Fluent Spanish. Box 21-8. 


ADVANCE INFORMATION 


The Situations Wanted portion of this 
Classified Section is preprinted and mailed 
a few days in advance of publication, to 
Employment Directors. Send names of in- 
dividuals who should be on mailing list to: 
Miss E. Adelhardt, Chemical Engineering 
Progress, 25 W. 45th Street, New York 36, 
New York. 


CLASSIFIED SECTION RATES 


Advertisements in the Classified Section are 
payable in advance at 24c a word, with a 
minimum of four lines accepted. Box num- 
ber counts as two words. Advertisements 
average about six words a line. Members 
of the American Institute of Chemical Engi- 
neers in good standing are allowed one six- 
line Situation Wanted insertion (about 36 
words) free of charge a year. Members may 
enter more than one insertion at half rates. 
Prospective employers and employees in using 
the Classified Section agree that all com- 
munications will be acknowledged; the service 
is made available on that condition. Answers 
to advertisements should be addressed to the 
box number, Classified Section. Chemical En- 
gineering Progress, 25 West 45th Street, New 
York 36, N. ¥. Teleph COlumb 5-7330. 
Advertisements for this section should be in 
the editorial offices the 10th of the month 
preceding publication. 


Your Postmaster says: 

Use Postal Zone Numbers! Zone numbers are 
part of your address! and help speed your 
mail!! 
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An Invitation To Join 
ORO...Pioneer In 


Operations Research 


Operations Research is a young science, earning recog- 
nition rapidly as a significant aid to decision-making. It 
employs the services of mathematicians, physicists, 
economists, engineers, political scientists, psycholo- 
gists, and others working on teams to synthesize all 
phases of a problem. 


At ORO, a civilian and non-governmental organiza- 
tion, you will become one of a team assigned to vital 
military problems in the area of tactics, strategy, 
logistics, weapons systems analysis and communications. 


No other Operations Research organization has the 
broad experience of ORO. Founded in 1948 by Dr. 
Ellis A. Johnson, pioneer of U. S. Opsearch, ORO’s 
research findings have influenced decision-making on 
the highest military levels. 


ORO’s professional atmosphere encourages those 
with initiative and imagination to broaden their scientific 
capabilities. For example, staff members are taught to 
“program” their own material for the Univac computer 
so that they can use its services at any time they so 
desire. 

ORO starting salaries are competitive with those of 
industry and other private research organizations. Pro- 
motions are based solely on merit. The “fringe” benefits 
offered are ahead of those given by many companies. 


The cultural and historical features which attract 
visitors to Washington, D. C. are but a short drive from 
the pleasant Bethesda suburb in which ORO is lo- 
cated. Attractive homes and apartments are within 
walking distance and readily available in all price 
ranges. Schools are excellent. 


For further information write: 
Professional Appointments 


OPERATIONS RESEARCH OFFICE 


[ORO| The Johns Hopkins University 


6935 ARLINGTON ROAD 
BETHESDA 14, MARYLAND 
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9006 Capri Drive, Davis 7-3630. 


Birmingham 9, Ala.—Fred W. Smith, Dist. 
Mgr., 120! Forest View Lane, Vesthaven, 
TRemont 1-5762. 


CHEMICAL ENGINEERING PROGRESS, (Vol. 54, No. 8) 


This TANK is HEATED 
without PIPE COILS 


The phete in the foregreend shows how the modern 


is CURVED to acewately fit the round tank. In 
the “old days” tanas of this Kind were heated by 
old-style pipe coils installed INSIDE. The Dean 
Thermo-!’ane! Coll which TAKES THE PLACE of 
pipe coils is muct efficient and economical 
Bulletir ’ 2 pages—teils all about it. Bul 
letin 258 gives Prices and Design data. With their 
aid many Chemical Engineers now do their own 
estimating and designing 
Backed by 20 Years of Panel Coil Manufacturing 


DEAN THERMO-PANEL DIVISION 
DEAN PRODUCTS, INC. 615 Franklin Ave 
BROOKLYN 38,:N. Y. Tel Sterling 9-540 


more 


BIND YOUR C.E.P. IN THE 
NEW, STURDIER BINDER 


CHEMICAL ENGINEERING PROGRESS | 
25 West 45th Street | 
New York 36, New York | 


Gentlemen: I am enclosing my check | 
| (money order) for $...........++ Please | 
| send Me .....+.eeee> binders @ $3.50 each | 
| for the following years (add 3% sales tax 
| for delivery in New York City): ........ 
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news 
ana notes or A.I.Cn.E. 


Some personal observations: Half of vur Golden 
Jubilee year is over, and the big meeting in Phila- 
delphia is now history. The several years of planning 
were well justified, and the staff of your society looks 
back on this meeting with a great deal of satisfaction 
—albeit somewhat exhausted satisfaction. All events 
went off smoothly—even though last minute crises 
had to be smoothed and overcome. The saddest 
event was the death of the Reverend Howard A. 
Brettle at the Ceremonial Session. As Chaplain of 
the University of Pennsylvania, he had been asked 
to give the invocation and benediction. After his col- 
lapse in the gowning room, he was rushed to a hos- 
pital and, unknown at the time to the delegates, 
died even as the event was taking place. Our sym- 
pathy has been extended to his family by Norman 
Hixson of the University—our Marshal for the cere- 
mony and also substitute Announcer. 

The week's events were solid groundings for the 
future and marked a distinguished half century of 
service by the chemical engineers to the technolog- 
ical world. The past has been well saluted, and now 
we shift our thinking and our planning to quite 
another direction for the remainder of the year— 
the future. 

So much has been said here about the United 
Engineering Center and the A.I.Ch.E.’s obligation to 
raise $300,000 from the membership that more needs 
hardly be printed. However, at Philadelphia a new 
plan, or rather an extension of an old plan, was an- 
nounced. Don Katz is the chairman of the every- 
member drive, with Sid Kirkpatrick and Walt Whit- 
man as vice-chairmen. A special meeting was held 
in Philadelphia at which Local Section heads and 
representatives heard about the part in the member 
drive that Local Sections are asked to play and re- 
ceived a kit outlining the step-by-step procedures 
through which the campaign must pass. This is an 
important event for our future, and may we ask 
every member—when the request comes to you per- 
sonally to help through work and through contribu- 
tions, will you respond with enthusiasm. The first 
fifty years were built on the enthusiastic and un- 
selfish giving of money, time, energy, and brains. 
As I worked on the past of the A.I.Ch.E. in writing 
the fifty-year history, I became convinced that the 
only reason that there is a recognized profession of 
chemical engineering is that a number of unselfish 
people saw the need, laid the foundations, and went 
on to build for you and for me. Let us in turn do 
no less. Fifty years from now iet the new generation 
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look back on us as the founders of an even greater 
and broader profession. The opportunity is now, for 
the men that you have elected to the Council over 
the past years have worked steadily to achieve 
the unification of the chemical engineers into the 
engineering structure. This was accomplished in one 
sense when we became members of the U.E.T. In 
another sense we now have before us a challenge to 
perform our share in creating the new center. 

Then, too, much work is being done on the very 
structure of the A.I.Ch.E. itself. At Philadelphia, 
following the rally on member giving, a meeting of 
the Sections Activities Committee was held and the 
preliminary outline of a Local Sections manual was 
given out. Much work has yet to be done on it be- 
fore it is issued, but the foreword is of interest at this 
writing. President Holbrook had been asked to write 
an introductory letter to the manual, and in it he has 
spelled out the principles that A.I.Ch.E. stands for 
in such a concise way that it may well be a code for 
the future. Here it is: “The Institute as a whole 
wants to 


Aid and support better general education at all 
levels and specifically in chemical engineering 
at the college and university level 
Assist and inspire students enrolled in chemical 
engineering curricula 
Counsel and encourage recent graduates in their 
early professional years 
Provide interesting and valuable technical and 
nontechnical meetings for the continuous pro- 
fessional development of its members 
Cooperate with other engineering and scientific 
societies in common constructive programs 
Produce high-caliber publications to satisfy im- 
portant needs of the profession 
Serve community and government agencies in 
constructive and appropriate projects 
Enlighten the public on the nature and im- 
portance of engineering generally and chemical 
engineering specificall 
Enhance the ability of chemical engineers so 
that individually and collectively they will 
command appropriate professional and public 
recognition 
And, in summary and most py, justify 
its existence and program by deserving the en- 
thusiastic support of its members for satisfying 
their appropriate needs and wants.” 

F. J. V. A. 
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Hawe talents 


—-will trawel 


The diversified talents of the men of Parsons are available on a 
world-wide basis — be they Petroleum or Chemical Engineers; 
Architect-Engineers for government work ; Draftsmen or 
Construction Crews ; Water Development Engineers or Scientists ; 
Procurement Specialists, Inspectors or Expediters ; Management 
Staff or others. The varied projects that Parsons has undertaken 
throughout the world have given these men the experience 

which is so necessary in successful overseas operations. 


THE RALPH M. PARSONS COMPANY | =<" 


ENGINEERS* CONSTRUCTORS 
LOS ANGELES mim 
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means Kyrow-how 


Planning ahead can save *20,000 on fluid mixing 


An idea from your LIGHTNIN MIXER representative's briefcase 


This engineer is listening to an idea 
that’s going to save his company 
$20,000 on fluid mixing. 

He’s working on a process that will 
employ mechanical mixers. But in a 
year or so, process requirements are 
expected to change, throwing 15% 
greater load on the mixers. 


Problem: how can the engineer antici- 
pate the change now so as to avoid 


heavy replacement costs later on? 


Solution proposed by the LIGHTNIN 
Mixer representative: install standard 
turbine-type LIGHTNIN Mixers geared 
for the immediate job, but sized to 
handle the expected load. 

When requirements increase, sim- 
ply change impellers and two gears 
in each mixer—providing correct 
power input for the new conditions 
at minimum expense. 


This is one example of many ways 
your LIGHTNIN representative can 
help you get efficient fluid mixing at 
lowest long-term cost. 

What this man can do for you 

He can give you better service on 
fluid mixing than anyone else—be- 
cause he has seen and done more of it. 

He helps you stay ahead of compe- 
tition, by bringing you the newest 
mixing developments first. 

He gives you the assurance of being 


right, because his recommendations 
stem from years of field work, plus 
realistic pilot-run data developed at 
Mrxco. We back him up by guaran- 
teeing results, unconditionally. 

Take advantage of his unmatched 
experience by putting him on your 
process-design team. For prompt 
help on any fluid mixing operation, 
call him in now. He's listed in Chemi- 
cal Engineering Catalog. Or write us 
direct. 


Mixers- 


MIXCO fluid mixing specialists 


MIXING EQUIPMENT Co., Inc., 199-h Mt. Read Bivd., Rochester 11, N.Y. 
In Canada: Greey Mixing Equipment, Ltd., 100 Miranda Ave., Toronto 10, Ont. 
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